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PROCEEDINGS. 


The  Society  meets  in  the  Assembly  Hall  of  the  Cosmos  Club 
on  alternate  Saturdays  at  8  ]).  m.  Brief  notices  of  the  meetings, 
with  abstracts  of  the  papers,  are  published  in  Science. 

January  2,  1897— 269th  Meeting. 

The  President  in  the  chair  and  45  persons  present. 
F.  A.  Lucas  exhibited  skulls  of  the  fur-seal  showing  deform- 
ities of  the  jaw-bones. 

The  following  communications  were  presented  : 

E.  W.  Nelson:  New  Birds  from  Mexico.* 

F.  A.  Lucas  :  On  the  Natural  Mortality  among  Fur-seals. 

January  16,  1897— 270th  Meeting. 

The  President  in  the  chair  and  36  persons  present. 

Tlieo.  Holm  exhibited  a  copy  of  Fuchs' '  Histoire  des  Plantes,' 
published  in  1549  ;  also  the  first  and  last  volumes  of  the  '  Flora 
Danica.'  He  then  exhibited  a  specimen  of  Draba  hyperborea, 
calling  attention  to  its  monopodial  development. 

W.  T.  Swingle  exhibited  some  alga3  from  the  Bay  of  Naples, 
remarkable  for  the  size  of  their  special  cells. 

V.  K.  Chesnut  showed  specimens  of  Cicuta  vagans  and  Nerium 
oleander,  discussing  their  poisonous  properties. 

The  following  communications  were  presented  : 

David  White :  Unity  or  Plurality  of  Type  Specimens  in 
Palaeontology. 

*The  Auk,  XIV,  pp.  42-76,  Jan.,  1897. 
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David  White:  A  New  Lycopodineous  Cone  from  the  Coal 
Measures  of  Missouri.* 

Edward  L.  Greene:  The  Development  of  the  Idea  of  a  Genus. 

M.  A.  Carleton  :  The  Ontogenetic  Separation  o{  Puccinia  (jra- 
minis  nvence  from  P.  grnminis  tritici. 

January  30,   1897— 271st  Meeting. 

The  President  in  the  chair  and  45  persons  present. 
The  following  communications  were  presented  : 
C.  Hart  Merriam  :  The  Pribilof  Island  Hair  Seal. 
C.  H.  Townsend  :  The  Origin  of  the  Alaskan  Live  Mammoth 
Story.f 

Frank  Benton :  The  Giant  Bee  of  India. 

L.  0.  Howard  :  Parasites  of  Sliade  Tree  Insects  in  Washing- 

+ 
+ 

February  27,  1897— 272d  Meeting. 


ton  + 


The  President  in  the  chair  and  28  persons  present. 

The  following  communications  were  presented  : 

C.  H.  Townsend :  The  Distribution  and  Migration  of  the 
Northern  Fur-seal.  § 

Charles  L.  Pollard  :  What  Constitutes  a  Type  in  Botany? 

Lester  F.  Ward :  Descriptions  of  Seven  Species  of  Cycadeoidea 
from  the  Iron  Ore  Deposits  of  Maryland.  || 

March  13,  1897— 273d  Meeting. 

The  President  in  the  chair  and  30  persons  present. 

The  following  communications  were  presented  : 

T.  \V.  Vaughan  and  R.  T.  Hill :  I1ie  Lower  Cretaceous  Gry- 
pheas  of  the  Texas  Region. 

Charles  F.  Dawson  :  The  Dissemination  of  Infectious  Diseases 
by  Insects.^ 

*To  be  published  in  Monographs  U.  S.  Geol.  Survey. 

fThe  Alaska  Live  Mammoth  Story.  <Forest  and  Stream,  XLIX,  pp. 
124-125,  Aug.  14,  1897. 

J  A  Study  in  Insect  Parasites.  <Bull.  V,  Technical  Series,  No.  5,  Di- 
vision of  Entomology,  U.  S.  Dept.  of  Agriculture. 

?,  To  be  published  in  Report  of  the  Bering  Sea  Commission  for  1890. 

llProc.  Biol.  Soc.  Wash.,  XI,  pp.  1-17,  1897. 

T[To  be  published  in  Ann.  Report  for  1897,  Bureau  of  Animal  Industry, 
U.  S.  Dept.  of  Agriculture. 
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William  Palmer :  The  Type  (?)  of  a  New  Old  Species. 
Sylvester  D.  Jiidd  :  Sexual  Dimorphism  in  Crustacea. 

March  27,  1897— 274th  Meeting. 

The  President  in  the  chair  and  30  persons  present. 
The  following  communications  were  presented  : 
M.  B.  Waite  :  Factors  Governing  Pear  Blight.* 
E.  A.  De  Schweinitz:  Some  Methods  of  Generating  Formal- 
dehyde and  its  Use  as  a  Disinfectant.f 

Theo.  Holm :  The  Grass  Emhryo  and  its  Constituents.]: 

April  10,  1897— 275th  Meeting. 

Ex-President  W.  H.  Dall  in  the  chair  and  31  i)ersons  present. 

The  following  communications  were  presented  : 

Theo.  Gill  and  C.  H.  Townsend :  Diagnosis  of  Deep-sea 
Fishes.     ( Read  by  title.)  § 

Jonathan  Dwight,  Jr. :  A  Species  of  Shearwater  (Pvffinus  as- 
shnilis  Gould)  New  to  the  North  American  Fauna.|| 

Sylvester  D.  Judd :  Antennal  Circulation  in  Crangon3'x. 

Charles  T.  Simpson :  Notes  on  the  Classification  of  Unios.^ 

H.  C.  Oberholser:  The  American  Golden  Warblers. 

T.  Wayland  Vaughan :  Notes  on  a  Monograph  of  the  Eocene 
Corals  of  the  United  States. 

April  24,  1897— 276th  Meeting. 

Ex-President  W.  H.  Dall  in  thecludrand  31  persons  })resent. 

Edward  L.  Greene  exhibited  and  commented  upon  specimens 
of  Viola  emarginata  and  V.  heterophylla. 

The  following  communications  were  presented  : 

M.  A.  Carleton:  Climate  as  an  Element  in  Wheat  Environ- 
ment. 


*  Substance  in  article  entitled  '  Cause  and  Prevention  of  Pear  Blight.' 
<Yearbook  U.  S.  Dept.  Agric.  for  1895,  pp.  295-300,  1890. 

t  Journal  of  the  American  Public  Health  Association,  October,  1896  (in 
part). 

J  Am.  Journ.  Sci.,  iv,  pp.  13-26,  July,  1897. 

§Proc.  Biol.  Soc.  Wash.,  xi,  pp.  231-234,  September  17,  1897, 

II  Proc.  Biol.  Soc.  Wash.,  xi,  pp.  69-70,  April  21,  1897. 

i  Nautilus,  xi,  pp.  18-23,  June,  1897. 

U— Biol.  Soc.  Wash.,  Vol.  XI,  1897. 
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Frederick  V.  Coville :  Plant  Food  of  the  Wild  Ducks  in  Chesa- 
peake Bay. 

Frederick  V.  Coville:  The  Water  Hyacinth,  Piaropus  crassipes, 
as  an  Obstruction  to  Navigation  in  Florida. 

L.  H.  Dewey :  The  Eastward  Migration  of  Cei'tain  Weeds  in 
America.* 

May  8,  1897  -  277th  Meeting. 

The  President  in  the  chair  and  56  persons  present. 

The  following  communication  was  })resented: 

C.  Hart  Merriam  :  Suggestions  for  a  New  Method  of  Weighing 
Species  and  Subspecies. f 

By  invitation,  Hon.  Theodore  Roosevelt,  Assistant  Secretary 
of  the  Navy,  presented  an  address  on  the  same  subject. 

May  22,  1897— 278th  Meeting. 

Ex-President  Theodore  Gill  in  the  chair  and  23  persons  present. 
David  White  exhibited  eroded  quartz  pebbles  found  on  the 

summit  of  a  mountain,  commenting  on  the  probable  cause. 
The  following  communications  were  presented  : 
Erwin  F.  Smith  :  A  Bacterial  Disease  of  Cruciferous  Plants  X 
B.  T.  Galloway :  The  Effects  of  Environment  on   Host  and 

Parasite  in  Certain  Diseases  of  Plants. 

V.  K.  Chesnut :  The  Poison  of  the  Common  Black  Nightshade.§ 

October  9,  1897— 279th  Meeting. 

The  President  in  the  chair  and  29  persons  present. 
Tj.  0.  Howard  exhibited  a  specimen  of  Belostoma  colossicuvi 
from  Cuba,  comparing  it  with  the  native  Benseus  griseu-<i. 
The  following  communications  were  {)resented : 
R.  T.  Hill :  Notes  on  Antillean  Faunas,  Past  and  Present. 
B.  W.  Evermann:  The  Catfishes  of  Louisiana. || 
Theo.  Gill :  The  Insufficiency  of  the  Order  Bunotherja. 

*  Asa  Gray  Bulletin,  v,  i)p.  31-34,  .Tune  11,  1S!)7. 

t  Suggestions  for  u  New  Method  of  Discriminating  between  Species  and 
Subspecies.     <  Science,  n.  s.,  v.  pp.  753-758,  May  14,  1897. 

XPseadomonas  campesiris  (Pammel) :  the  Cause  of  a  Brown  Rot  in  Cru- 
ciferous Plants.     <Centralb.  fiir  I'akteriologie  Abt.  ii.  Band  3.     1807. 

I  To  be  published  in  a  Farmer's  Bulletin,  U.  S.  Dept.  of  Agriculture, 
with  descriptions  of  other  poisonous  plants. 

II  To  be  published  in  Bull.  U.  S.  Fisli  Commission  for  1898. 
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October  23,  1897— 280th  Meeting. 

The  President  in  the  chair  and  37  persons  present. 

The  following  communications  were  presented : 

F.  A.  Lucas  and  C.  W.  Stiles :  A  Dangerous  Parasite  of  the 
Fur-seal. 

C.  W.  Stiles :  The  International  Conniiittee  on  Zoological 
Nomenclature. 

M.  B.  Waite :  A  New  Peacli  and  Plum  Disease. 

F.  V.  Coville:  The  History  and  Distribution  of  Abies  shastensis.'^ 

By  invitation,  Prof.  Mitsukuri,  of  the  Imperial  University, 
Tokyo,  Japan,  addressed  the  Society  on  the  condition  and  pro- 
gress of  biological  science  in  Japan. 

November  6,  1897— 281st  Meeting. 

The  President  in  the  chair  and  39  persons  present. 

Lester  F.  Ward  exhibited  Prosopis jidiflora  from  Kansas;  also 
specimens  of  Psoralea  tenuiflora,  commenting  on  its  tumbleweed 
propensities  ;  and  of  Lotus  americanus,  a  peculiar  compass-plant. 

E.  Iv.  Morris  exhibited  alcoholic  specimens  of  vertebrates  and 
invertebrates,  showing  methods  of  sectioning  the  alimentary 
canal. 

The  following  communications  were  presented  : 
Charles  L.  Pollard  :  A  Publication  Problem  in  Botany. 
M.  G.  Hotter  :  Underground  Zoology.f 

F.  A.  Lucas :  The  Fossil  Bison  of  North  America. 

C.  Hart  Merriam  :  Life  Zones  of  the  Olympic  Mountains. 

November  20,  1897— 282d   Meeting. 

The  President  in  the  chair  and  40  persons  present. 

David  White  exhibited  various  specimens  of  fossil  carbonif- 
erous ferns. 

Erwin  F.  Smith  showed  a  new  form  of  hypodermic  injection 
syringe. 

The  following  communications  were  presented  : 

O.  F.  Cook:  A  New  Wingless  Fly  from  Liberia.| 

V.  K.  Chesnut:  Some  Recent  Cases  of  Mushroom  Poisoning. 

Erwin  F.  Smith  :  Bacterial  Diseases  of  Plants. 

*  To  be  published  in  Garden  and  Forest. 

tTo  l)e  published  in  the  Journal  of  Experimental  Medicine. 


X  To  be  published  in  Brandtia. 
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December  4,  1897— 283d  Meeting. 

The  President  in  the  chair  and  37  persons  present. 

Frederick  V.  Coville  exhibited  a  globose  mass  of  pine  needles 
found  on  the  shore  of  a  lake  in  northern  Idaho,  commenting  on 
the  probable  cause  of  its  formation. 

The  following  communications  were  presented : 

L.  J.  Briggs :  Causes  of  Water  Movement  in  Soils.* 

Sylvester  D.  Judd  :  Protective  Adaptations  of  Insects  from  an 
Ornithological  Point  of  View. 

Theo.  Gill :  The  Distinctive  Characters  of  the  Molinje  and 
Ranzaniinse. 

C.  W.  Stiles:  The  Honorary  Ph.  D. 

December  18,  1897— 284th  Meeting. 
(EIC4HTEENTH    ANNUAL    MEETING.) 

The  President  in  the  chair  and  29  persons  present. 

The  annual  reports  of  the  Recording  Secretary  and  Treasurer 
for  the  year  1897  were  presented,  and  officers  for  the  N^ear  1898 
were  elected  as  follows  : 

President — L.  0.  Howard. 

Vice-Presidents — Richard  Rathbun,  C.  D.Walcott,  B.  E.  Fernow, 
F.  V.  Coville. 

Recording  Secretary — -Charles  L.  Pollard. 

Corresponding  Secretary — F.  A.  Lucas. 

Treasurer — F.  H.  Knowlton. 

Additional  Members  of  the  Cotmcil — William  PI.  Ashmead,  Ed- 
ward \j.  Greene,  Ch.  Wardell  Stiles,  F.  W.  True,  M.  B.  ^V^aite. 
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On  November  4.  1893,  I  read  a  paper  before  this  Society  on 
'  Cycadean  Trunks  in  the  American  Cretaceous,'  which  under 
the  fuller  title,  '  Fossil  Cycadean  Trunks  of  North  America,  with 
a  Revision  of  the  Genus  Cycadeoidea  Buckland,'  was  published 
in  the  ninth  volume  of  its  Proceedings.f  At  that  date  only  one 
species  of  cycadean  trunks  had  been  published  from  the  Iron 
Ore  beds  of  Maryland.  This  was  founded  on  four  specimens 
that  had  long  lain  in  the  Museum  of  the  Maryland  Academy  of 
Sciences  at  Baltimore.  The}'  had  been  collected  by  Philip  Tyson 
before  the  civil  war,  and  he  had  mentioned  them  in  his  report 
as  State  Agricultural  Chemist  in  1860,  recognizing  their  cycadean 
character  and  applying  to  them  the  term  "  Cycas,"  apparently 
without  intending  thereby  to  refer  them  to  the  living  genus  by 
that  name,  but  merely  to  denote  their  resemblance  to  the  trunks 
of  plants  familiar  to  all  under  that  name.  Much  interest,  I  learn, 
was  excited  at  the  time  by  the  discovery  of  these  specimens,  and 
the  Mar^yland  Academy  of  Sciences  is  said  to  have  discussed 
their  nature  at  a  number  of  its  meetings.     Indeed,  I  have  been 

*  Read  before  the  Society  February  27,  1807.     Pnhli^hed  by  peniiission 
of  the  Director  of  the  U.  S.  National  iluseum. 
t  Proc.  Biol.  Soc.  Washington,  vol.  IX,  Washington,  1894,  pp.  75-88. 

1  — Hior,.  Soc.  Wash.,   Vol.  XI,  1897  (1) 


2  Ward — Species  of  Cycaiieoidm  from  Mari/hind. 

told  that  tlio  subject  came  at  last  to  monopolize  its  proceedings 
and  that  considerable  asperity  was  ultimately  created  in  the  dis- 
cussions, so  much  so  that  all  at  length  became  tired  ol"  the  subject 
and  it  was  allowed  to  drop  completely  out  of  their  deliberations, 
never  to  be  revived.  At  all  events,  it  was  nearly  twenty-five 
years  before  any  one  s  attention  was  again  prominently  called 
to  these  objects. 

Mr.  Tvson,  however,  had  taken  the  trouble  during  the  time 
that  the  question  was  uppermost  to  have  })hotographs  made  of 
one  of  these  specimens.  He  had  also  found  much  silicified  wood 
in  the  Iron  Ore  beds,  and  he  caused  some  large  blocks  of  this  to 
appear  in  the  same  view  with  the  cycad  trunk.  Prints  of  this 
view  were  sent  to  many  of  the  prominent  paleontologists  of  this 
country  and  Europe.  Among  those  receiving  them  Avas  Dr.  J.  S. 
Newberry,  and  since  his  death  his  copy  has  been  found  at  the 
Geological  Museum  of  Columbia  University  and  kindl}'  placed 
in  my  hands  by  Dr.  Arthur  Hollick.  In  1885  Mr.  W  J  McGee, 
having  learned  that  these  specimens  were  still  in  the  Museum  of 
the  Maryland  Academy  of  Sciences,  was  permitted,  through  the 
kindness  of  the  president  of  the  Academy,  Professor  P.  R.  Uhler, 
to  have  a  series  of  photographs  taken  of  the  two  principal  trunks. 
Copies  of  these  photographs  are  also  in  my  hands,  and  the}^  were 
shortly  after  reproduced  and  published,  forming  i)lates  clxxiv 
to  clxxx  of  Professor  Fontaine's  Potomac  or  Younger  Mesozoic 
Flora.*  As  stated  in  my  former  paper.  Professor  Fontaine  de- 
scribed these  trunks  under  the  name  Tysonia  Marylandlca,  but 
as  they  do  not  belong  to  a  genus  distinct  from  those  of  Europe, 
Capellini  and  Solms-Laubach  restored  them  to  Buckland's  genus 
Cycadeoida.  The  specimens  are  now  in  the  Geological  Museum 
of  Johns  Hopkins  University. 

Soon  after  the  appearance  of  Professor  Fontaine's  work  in 
1890,  Professor  Uhler  succeeded  in  obtaining  a  few  additional 
fragments,  but  interest  in  the  subject  was  not  fairly  aroused  until 
al)out  the  3'ear  1893,  when  Mr.  Arthur  Bibbins  of  the  A\'oman's 
College  of  Baltimore  began  his  remarkable  series  of  discoveries 
which  has  resulted  in  bringing  to  light  no  less  than  fifty-nine 
specimens  of  these  interesting  objects.  An  account  of  his  re- 
searches and  results  was  published  by  me  in  1894, f  at  which  time 

*  Mop.ographs  of  the  U.  S.  Geol.  Survey,  vol.  XV,  Atlas. 

t  Recent  Discoveries  of  Cycadean  Trunks  in  the  Potomac  Formation 
of  Maryland.  Bull.  Torr.  Bot.  Clul),  vol.  XXT,  Xo.  7,  July  20,  1S«I4,  pp. 
291 -29!  t. 
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lie  had  already  added  thirty-five  specimens  to  all  that  had  heen 
hitherto  reported.     Since  that  date  he  has  continued  actively  to 
prosecute  this  work  and  has  secured  many  more.     Too  great 
praise  cannot  be  bestowed,  either  upon  him  for  his  successful 
method  of  work  and  his  untiring  zeal  and  industry,  nor  upon 
the  Woman's  College  and  its  able  president,  Dr.  John  F.  Goucher, 
for  the  liberal  spirit  shown,  the  keen  scientific  interest  mani- 
fested, and  the  substantial  aid  rendered  in  advancing  this  work. 
I  also  stated  in  the  paper  last  referred  to  that  through  the 
senerositv  of  President  Goucher  and  all  connected  with  that  in- 
stitution  this  entire  collection  had  been  loaned  to  the  United 
States  National  Museum,  and  turned  over  to  the  Department  of 
Fossil  Plants  for  systematic  elaboration,  and  the  additional  speci- 
mens, as  fast  as  they  were  discovered,  have  also  been  regularly 
sent  to  Washington  to  join  the  rest.     I  had  already  commenced 
work  on  the  important  material  of  tlie  same  general  nature  from 
the  Black  Hills,  an  account  of  which  was  given  in  the  paper 
presented  to  this  Society  of  which  I  have  spoken.     It  was  de- 
cided to  embody  all  the  material  in  the  Museum  and  all  that 
could  be  secured  from  any  American  deposits  in  one  general 
monograi)h  of  the  Fossil  Cycadean  Trunks  of  North  America, 
Dr.  F.  H.  Knowlton  to  assume  charge  of  all  that  pertained  to  the 
microscopic  study  of  the  internal  structure  and  I  to  deal  with 
the  extenial  and  macroscopic  aspects.     I  had  hoped  to  have 
completed  my  part  of  the  work  before  this,  but  many  causes 
conspired  to  retard  progress.     Other  pressing  duties,  both  in  the 
field  and  in  the  office,  reduced  the  amount  of  time  that  it  was 
possible  to  devote  to  it.     The  necessity  for  seeing  the  European 
s[)ecimens  practically  obliged  me  to  spend  a  season  on  the  other 
side  of  the  Atlantic,  the  results  of  which  had  to  be  worked  up 
and  jjublished.*     The  amount  of  labor  involved  was  also  very 
great,  and  the  progress  made  is  as  satisfactor\^  as  could  be  ex- 
pected under  the  circumstances.     Much  has  been  done  on  all 
classes  of  the  material,  but  latterly  I  have  been  devoting  myself 
chiefly  to  the  Maryland  specimens.     It  has  been  necessary  to 
study  anew  all  those  obtained  by  Tyson,  now  in  the  Geological 
Museum  of  Johns  Hopkins  University,  ample  facilities  for  whicli 
have  been  generously  extended  to  me  by  Professor  W.  B.  Clark. 
Professor  Uhler  has  also  kindly  allowed  me  to  describe  those  in 
the  Museum  of  the  Mar^dand  Academy  of  Sciences,  and  he  sent 

*See  the  Sixteenth  Annual  Report  of  tlie  U.  S.  Geological  Survey, 
pp.  463-542: 
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the  two  ])rincipal  ones  to  Washington  for  tlie  purpose.  Artistic 
photographs  have  been  taken  of  these  and  of  all  the  more  im- 
portant trunks  in  Mr.  Bibbins'  collection. 

A  year  ago  I  had  proceeded  far  enough  to  have  discovered 
that  the  cycadean  trunks  from  the  Iron  Ore  beds  of  Maryland 
embraced  no  less  than  seven  good  species  which  could  be  clearh^ 
separated  and  described,  and  since  that  time  I  have  accomplished 
the  work  of  describing  and  naming  these  species  and  of  assign- 
ing each  si^ecimen  to  its  appropriate  specific  group.  As  it  is 
very  convenient  in  the  general  discussion  to  1)e  able  to  speak  of 
these  forms  in  a  definite  way,  I  have  decided  to  publish  these 
names  with  the  descriptions,  so  that  the  new  species  may  not 
need  to  be  mentioned  prior  to  such  description,  thereby  cum- 
bering the  literature  with  nomina  nudn.  It  is,  however,  clearly 
to  be  understood  that  these  descriptions  are  not  final,  as  they 
are  based  entirely  on  external  characters  and  such  macroscopic 
observations  as  I  have  lieen  able  to  make  of  the  internal  parts 
prior,  for  the  most  part,  to  the  cutting  of  sections,  and  do  not 
embody  an}^  results  that  may  be  arrived  at  by  Dr.  Knowlton 
after  a  microscopic  study  of  the  various  tissues.  This  latter, 
however,  can  scarcely  result  in  reducing  the  number  of  species, 
as  the  more  general  characters  are  those  that  have  been  chiefly 
relied  upon  ibr  specific  differentiation,  and  if  it  results  in  increas- 
ing the  number  by  showing  that  some  of  the  specimens  possess 
internal  characters  that  cannot  Ije  specifically  united  with  the 
others,  this  will  lead  to  no  confusion. 

With  regard  to  the  classification  adopted,  I  may  remark  that 
Buckland,  in  studying  for  the  first  time  the  fossil  trunks  from 
the  Purbeck  beds  of  the  Portland  quarries,  called  to  his  assist- 
ance the  great  contemporary  Ijotanist,  Robert  Brown,  whom  he 
expressly  credits  with  the  suggestion  that  the  differences  between 
the  fossil  and  living  forms  are  sufficient  to  establish  a  new  family 
distinct  from  t  he  existing  fiimily  of  Cycadea3,  and  tp  which  the 
name  Cycadeoldese  was  given.  The  generic  name  Cycadeo'ulca  was 
also  employed  at  the  same  time,  but  it  afterwards  transpired  that 
this  was  not  approved  by  Robert  Brown,  who  only  proposed  the 
family  name.  Brown  must  therefore  be  credited  with  the  name 
Cycadeoidea?  and  Buckland  with  Cycadeoidea.  The  wisdom  of 
Brown's  suggestion  has  l)een  abundantly  vindicated  by  the  sulj- 
sequent  study  of  these  forms,  and  the  more  their  internal  anatomy 
is  made  known,  especially  the  nature  of  their  inflorescence  and 
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fructification,  the  clearer  it  becomes  that  all  fossil  cycadean  vege- 
tation from  beds  below  the  Tertiary  represented  a  group  distinct 
from  the  recent  Cycadaceic.  When  the  nature  of  the  reproductive 
apparatus  was  made  known  1)}'  Carruthers  in  the  remarkable  spec- 
imen which  came  from  Luccomb  Chine,  on  the  Isle  of  Wight,  he 
proposed  for  it  a  new  generic  name  Benneltites,  and  Count  Solms- 
Laubach  established  on  the  same  data  the  family  name  Bennettifete. 
But  it  soon  became  obvious  that  the  restricting  of  this  name  to 
this  one  form  was  sim})ly  based  on  our  ignorance  of  the  reproduct- 
ive apparatus  of  other  trunks,  and  wherever  further  data  as  to 
the  latter  have  been  brought  forward  they  have  strengthened  the 
])resumption  that  most  or  all  fossil  forms  possessed  a  similar  re- 
})roductive  apparatus.  Count  Solms  has  therefore,  in  his  latest 
important  paj^er  on  the  Bennettitea?  of  the  Italian  museums,  re- 
ferred them  all  to  Buckland's  genus  Cycadeoidea.  In  this,  too, 
he  incidentally  includes  man}'  other  European  and  some  Ameri- 
can forms,  while  adhering  to  the  one  species  of  Bennettites,  B. 
Gibsonianus,  in  which  the  fruit  is  known,  and  as  a  result  of  an 
examination  of  photographs  of  our  American  forms  he  has  stated 
in  letters  to  me  that  certain  of  them  are  certainly  to  be  referred 
to  Bennettites.  But  in  such  studies  as  I  have  been  able  to  make 
of  these  forms,  whether  from  Maryland  or  from  tlie  Rocky 
Mountain  region,  I  am  unable  to  see  anything  that  can  be  called 
a  generic  difierence,  and  they  all  resemble  the  Italian  forms 
more  closely  than  they  do  those  from  Portland.  I  therefore,  in 
the  former  paper,  grouped  them  all  as  Cycadeoidea,  and  I  have 
not  since  seen  any  reason  for  departing  from  tbis  view.  Until 
their  internal  structure  is  further  studied  I  shall  adhere  to  this 
name,  and  in  view  of  all  that  lias  been  said  I  am  disposed  to 
extend  Robert  Brown's  group  name  to  all  the  Mesozoic  cycadean 
vegetation,  Avhether  represented  by  trunks  or  by  foliage,  fruit, 
or  other  organs,  on  the  general  assumption  that  however  many 
genera  there  may  have  been,  if  they  could  be  correlated  the 
foliage,  etc.,  would  belong  to  the  trunks  found  in  the  same 
general  beds.  In  a  matter  of  which  so  little  is  known,  all  is  at 
best  provisional,  and  a  convenient  and  flexible  nomenclature  is 
the  chief  result  to  be  aimed  at. 

The  full  classification  of  the  Cycadaceae  would  therefore  be  to 
use  that  term  to  represent  the  entire  family,  both  living  and  fossil, 
and  to  subdivide  it  into  the  two  subfamilies,  the  Cycadea3  for  the 
living  forms  and  the  Cycadeoidese  for  the  fossil  forms.  This  is 
the  classification  adopted  below. 
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Siibkingdom  8PERMAT0PHYTA. 

Class    GYMXOSl'KKM.Ti. 

Family  CYCADACE.E  Lin.Uey. 

Subfamily  Cvcaukoide.e   Robert  Brown. 

Fossil  cycadean  vegetation  of  INIesozoic  age  represented  I)}' 
trunks,  foliage,  and  fruits,  and  embracing  a  large  number  of 
genera  and  species,  the  trunks  usiiall}'  not  accompanied  by  other 
organs  than  the  bases  of  the  leafstalks,  and  reproductive  axes 
included  in  a  false  bark  or  "armor"  generally  of  considerable 
thickness;  foliage  usuall}'  also  found  separate  from  other  i)arts, 
and  fruits  and  rarely  flowers  similarly  isolated.  The  number  of 
genera  and  species  is  therefore  necessarily  duplicated  and  mul- 
tiplied, owing  to  the  impossibility  of  correlating  the  detached 
parts,  but  that  those  found  at  similar  horizons  and  localities  be- 
longed together  admits  of  no  doubt.  The  trunks  differ  in  size 
and  form  much  as  do  living  Cycadacea3  (Cycadere),  and  characters 
of  all  parts  show  resemblances  to  existing  genera.  It  is,  however, 
probably  incorrect  to  say  that  the  latter  have  descended  from 
the  f(n-n'ier,  or  that  the  fossil  forms  are  embryonic  types  of  the 
living  forms,  and  the  correct  conception  of  the  subfamily  is  em- 
bodied in  the  law  of  sympodial  development.*  according  to  which 
the  principal  trunk  line  of  descent  wduch  the  fossil  forms  repre- 
sent, and  wdiich  attained  its  maximum  development  in  Mesozoic 
time,  became  extinct,  while  inferior  lines  or  branches  represented 
by  living  forms  ])ersisted  into  modern  times.  This  accounts  for 
the  lac t  so  prominently  insisted  ui)on  by  Count  Solms-Laubach 
and  otliers  that  the  fossil  forms,  at  least  those  in  which  the  re- 
])roductive  organs  are  preserved  embedded  in  the  armor  of  the 
trunks  (Benncttites),  are  structurally  more  advanced  than  the 
living  Cycadacea^  a  fact  which  tinds  its  counterpart  in  the  Ijcpi- 
dophyta  and  Calamarite  of  the  Carboniferous  and  in  the  Dino- 
sauria  of  the  Mesozoic. 

Genu.s  Cycadeoidea  Buckland. 

1827.  Ci/c(tdeo!dea  Buckland,  Proc.  Geol.  Soc.  London,  vol.  I,  Xo.  8,  pp. 

80-81  (session  of  June  6,  1827). 

1828.  Cijcadeoidea  Buckland,  Trans.  Geol.  Soc.  London,  2d  ser.,  vol.  II, 

pp.  .';75-401,  pi.  xlvi-xlix. 

Fossil  trunks  of  Cycadeoidese,  chiefly  low  (30-90  centimeters  in  height) 
and  more  or  less  conical  or  oval  in  sliape  (15-75  centimeters  in  diameter), 

*Prof.  Biol.  Soc.  Washington,  vol.  Y,  Washington,  1890,  p.  24.     Lester 
F.  Ward:  Tiie  Course  of  Biologic;  Evolution  (reprint  of  above),  p.  2. 
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usually  simple,  hut  sonietiiues  branchiug,  witii  a  dein-essiou  at  tlu-  sum- 
mit, in  the  middle  of  whieh,  when  not  deca3'ed,  there  is  a  terminal  hud 
of  conical  shape  ;  terminal  hud,  liowever,  usually  wantinu'  in  the  fossils, 
leavin.s  a  cavity  commonly  known  as  the  "crow's  nest,"  hy  which  name 
for  this  reason  the  specimens  from  the  Portland  quarries  ai-e  2>opularly 
known.  The  armor  consists  of  appendicular  and  reproductive  organs 
surrounding  and  enveloping  the  axis,  the  former  being  the  hases  of  the 
leafstalks  or  petioles,  which  are  surrounded  by  a  dense  mat  of  ramentum 
or  fine  hairs. 

The  leaf  stalks  are  normally  four-sided   and  four-angled,  the  lateral 
angles  acute  and  nearly  equal,  the  vertical  angles  obtuse  l)ut  unequal,  the 
lower  much  sharper  than  the  uj^per,  so  a.s  to  render  the  cross  section  sub- 
rhombic.     This  form  varies  on  the  one  hand  to  a  true  rhomb,  and  on  the 
other  hand  to  a  true  triangle,  the  most  frequent  intermediate  type  being 
that  in  which  the  upper  angle  is  wanting,  and  the  two  up2)er  sides  are  re- 
duced to  a  simple  curve  or  arch,  so  that  the  cross  section  assumes  the  form 
of  a  drawn  bow  and  bowstring,  the  arch  formed  by  the  two  up])er  sides 
representing  the  bow  and  the  two  lower  sides,  with  their  reentrant  angle, 
representing  the  bowstring.     In  size  the  leaf  stalks  vary  from  h5  to  o5 
millimeter.s  in  width  measured  between  the  lateral  angles,  and  from  o  to 
20  millimeters  in  height  measured  between  the  vertical  angles,  or  from 
the  lower  angle  to  the  summit  of  the  arch  formed  by  the  two  upper  sides. 
The  line  joining  the  former  is  not  generally  horizontal  or  at  right  angles 
with  the  axis  of  the  trunk,  but  one  is  usually  slightly  lower  than  the 
other.     The  line  joining  the  latter  is  not  generally  vertical  or  pai'allel  to 
the  axis  of  the  trunk,  but  one  is  usually  a  little  on  one  side  of  the  other. 
The  only  portion  of  the  leaf  bases  that  is  always  preserved  in  the  fossil 
state  is  the  mat  of  ramentaceous  hairs  that  surrounds  them.     In  the  great 
majority  of  cases  the  petioles  themselves  are  decayed  to  a  greater  or  less 
distance  below  the  sunnuit  of  these  mats,  which  thus  constitute  walls 
surrounding  and  enclosing  the  j^ortion  that  remains  of  the  })etioles,  if  any, 
and  in  their  absence  forming  definite  cavities  having  the  shape  of  the 
cross  section  of  the  leaf  stalks,  which  constitute  the  leaf  scars.     These 
leaf  scars,  with  or  without  the  lower  p()rti(ui  of  tlie  leaf  leases,  penetrate 
to  the  axis  of  the  trunk  and  form  a  varying  angle  with  it.     Normally  this 
angle  is  a  right  angle  overall  the  central  portions  of  the  trunk,  while 
below  the  organs  are  slightly  descending  and  above  more  and  more  as- 
cending to  the  apex,  where  they  become  vertical.     At  the  summit,  too, 
they  diminish  in  size  and  usually  in  form,  and  are  reduced  in  and  imme- 
diately around  the  terminal  bud  to  small  triangular  or  polygonal  bracts 
{penilre  of  Miquel).     In  some  species  {€'.  Uhleri)  all  the  organs  of  the  body 
of  the  trunk  are  deflexed,  and  in  one  (C.  Goucherlaiia)  there  is  a  definite 
zone  near  the  middle  of  the  trunk,  below  which  they  are  descending  and 
above  which  they  are  ascending.     Tlie  leaf  scars  are  arranged  in  a  more 
or  less  exact  quincunx  order,  and  usually  in  two  sets  of  spiral  rows  around 
the  trunk,  in  one  of  which  they  ascend  from  the  base  in  the  direction 
from  left  to  right  and  in  the  other  from  right  to  left,  crossing  eacii  other 
at  varving  angles,  and  both  rows  making  a  certain  angle  witli  the  axis  of 
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the  trunk,  which  varies  witli  tlie  species  and  more  or  less  with  different 
specimens  of  the  same  species.  One  of  tlie  two  sets  of  rows  is  usually 
more  distinct  than  the  other,  but  the  more  distinct  rows  sometimes  pass 
upward  from  left  to  right  and  sometimes  from  right  to  left.  The  bases  of 
the  petioles  when  present  and  well  preserved  often  show  at  the  surface 
presented  to  view  a  row  of  pits  all  round  parallel  to  the  walls  and  at  differ- 
ent distances  from  the  margin  rejiresenting  the  vascular  strands.  Other 
such  pits  are  sometimes  present  near  the  center.  The  petioles  are  fre- 
quently disarticulated  at  a  natural  joint,  which  may  fall  near  or  at  the 
summit  of  the  scar,  or  it  may  fall  some  distance  within  the  scar.  In  some 
species  there  are  two  such  joints  sepai'ated  by  a  node.  Occasionally  these 
joints  consist  of  a  thin  membranous  diaphragm  stretching  across  the 
petiole,  of  firmer  texture  than  the  rest  of  its  substance.  Even  where  the 
petioles  are  wholly  absent  the  position  of  the  joints  or  diaphragms  can 
sometimes  be  determined  by  a  sharp  ridge  round  the  inside  of  the  scar. 
The  walls  are  made  up  of  the  ramentnm  of  two  adjacent  petioles.  In  some 
cases  these  matted  masses  are  so  dense  as  to  produce  a  simple  homogene- 
ous plate  on  all  four  of  the  sides,  which,  where  the  petioles  are  wanting, 
forms  a  deep,  angled  cavity  of  exactly  the  shape  of  a  cross  section  of  the 
petiole.  Usually  the  portion  of  the  wall  furnished  by  each  of  the  adjacent 
petioles  can  be  distinguished  by  a  junctiDU  line  or  commissure,  visible 
along  the  outer  edge  of  the  wall.  This  commissure  sometimes  takes  the 
form  of  an  intermediate  plate  of  a  less  dense  consistency  than  the  two 
outer  plates.  In  other  cases  this  central  plate  is  much  thicker  than  the 
two  outer  ones,  which  latter  may  be  reduced  to  the  appearance  of  thin 
linings  of  the  scars.  In  still  other  cases  the  central  portion  is  more  or 
less  open  and  cavitous.  The  walls  vary  fi-om  1  millimeter  or  even  less  to 
5  millimeters  or,  in  rare  cases,  8  millimeters  in  thickness. 

The  other  class  of  organs  that  help  to  make  u{)  the  armor  are  the  repro- 
ductive organs.  These  are  l)orne  on  all  parts  of  the  surface  of  the  trunks 
except,  perhaps,  in  immediate  connection  with  the  terminal  bud,  which 
is  exclusively  an  organ  of  growth.  They  are  scattered  about  with  very 
little  order  over  the  surface  among  the  leaf  scars.  They  are  usually  of  a 
harder  substance  than  that  of  the  foliar  organs  and  better  adapted  to  re- 
sist erosive  inffuences  to  which  the  fossil  trunks  are  exposed.  Where  the 
trunks  are  worn,  therefore,  the  re])rodiictive  axes  are  liable  to  protrude 
somewhat.  Viewed  from  without,  they  usually  present  an  organ  with  an 
elliptical  cross  section,  the  longer  diameter  being  nearly  horizontal,  vari- 
able in  size,  but  always  larger  than  the  leaf  scars.  The  central  portion  is 
often  wanting,  and  a  funnel-shaped  cavity  less  deep  than. the  leaf  scars 
takes  its  place.  When  the  central  portions  are  [)resent  they  show  mark- 
ings having  the  form  which  the  outer  ends  of  the  essential  organs  2)i*e- 
sent,  which  is  very  variable  and  usually  obscure.  Surrounding  the  cen- 
tral portions  are  several  rows  of  open  scars  arranged  concentrically. 
These  s(;ars  are  sometimes  triangular,  quadrangular,  polygonal,  or  nearly 
circular;  but  the  most  of  them,  esi)ecially  the  outer  ones,  are  somewhat 
crescent-shaped,  having  tiie  concave  side  toward  the  center.  The  inflo- 
rescence is  a  spadix  surrounded  by  an  involucre  consisting  of  the  concen- 


Species  of  Cycadeoidea  from  Maryland.  9 

trically  arranged  bracts  or  scales  whose  scars  were  last  described.  The 
spadix  has  a  receptacle  at  the  base,  located  near  the  inner  surface  of  the 
armor  and  supplied  with  fibers  from  the  axis.  From  the  receptacle  there 
rise  two  kinds  of  organs,  first,  peduncles  or  filaments,  known  in  a  few 
specimens  to  bear  seeds  and  conjectured  in  one  specimen  to  Ijear  anthers 
at  their  summits,  and,  second,  elongated  chaff-like  scales  more  numerous 
than  the  latter  and  rising  above  them,  the  upper  portions  expanding  and 
forming  a  dense  mat  or  covering  over  the  essential  parts.  In  most  cases 
all  these  organs  are  wholly  included  in  the  armor,  the  only  seeds  that 
have  thus  far  been  found  being  deeply  embedded  in  the  tissues.  The 
organs  of  inflorescence  are  probably  axillary,  but  owing  to  the  proximity 
of  the  leaf  scars  this  is  not  generally  apparent.  In  regions  of  the  surface 
where  they  occur  they  usually  crowd  the  leaf  scars  and  cause  variations 
in  their  shape.  This  effect  is  most  marked  on  the  u[)per  sides  of  the 
scars,  often  quite  obscuring  or  obliterating  their  normal  features. 

The  axis  of  the  trunk  inclosed  in  the  armor  when  comjjlete  consists  of 
four  parts,  which,  enumerated  from  without  inward,  may  be  denomi- 
nated respectively  as  (1)  the  libro-cambium,  (2)  the  parenchymatous 
wood,  sometimes  called  the  cortical  parenchyma,  (3)  the  wood  proper  or 
fibrovascular  zone,  and  (4)  the  medulla  or  pith.  In  many  cases  the  libro- 
cambium  zone  cannot  be  definitely  distinguished  from  the  cortical  paren- 
chyma, and  nothing  is  visible  but  the  large  and  numerous  vascular  bun- 
dles i)assing  out  from  the  interior  into  the  leaves;  but  sometimes  there 
occurs  a  definite  line  or  thin  zone  of  loose  tissue  immediately  below  the 
bases  of  the  leaf  stalks.  There  is  usually  a  zone  of  apparently  homoge- 
neous cellular  tissue,  often  of  considerable  thickness,  filling  the  interval 
between  the  armor  and  the  woody  axis.  The  woody  zone  consists  of  one 
or  more  rings  of  exogenous  tissue  traversed  by  medullary  rays.  Where 
more  than  one,  they  are  separated  by  thin  interstices  of  parenchymatous 
tissue.     The  medulla  is  usually  large  and  composed  of  coarse  parenchyma. 

Cycadeoidea  Marylandica  (Font.)  Cap.  and  Solnis. 

ISfiO.   Qican  sp.  Tyson,  First  Rei)ort  State  Agric.  Chem.  Maryland,  p.  42. 
1870.  BenneUites  sp.  Carruthers,  Trans.  Linn.  Soc.  London,  vol.  XXVI, 

p.  708. 
1879.   Cijmdeoldm  sp.  Fontaine,  Am.  Journ.  Sci.,  3d  ser.,  vol.  XVII,  p. 

'  157. 
1889.    Ti/sonia,  Marylandica  Fontaine,  Potomac  or  Younger  Mesozoic  Flora, 

"  Monogr.  U.  S.  Geol.  Survey,  vol.  XV,  p.  193,  pi.  clxxiv-clxxx. 
1892.   C'l/cailcoidea  Manilandka  (  Font.)  Cap.  and  Solms,  ]Mem.  Keal.  Accad. 

'Sci.  1st  Bologna,  ser.  V,  tom.  II,  pp.  179,  180,  186. 

Trunks  of  medium  or  rather  large  size,  almost  always  more  or  less  later- 
ally compressed  so  as  to  be  elliptical  in  cross  section,  conical  in  shape  or 
slightly  narrowed  near  the  base  with  a  terminal  l)ud  set  in  a  slight  de- 
pression at  the  summit,  simple,  or  in  one  specimen,  apparently  having 
one  branch  ;  mineral  constitution  very  variable  according  to  mode  of 
preservation,  but  usually  not  hard,  flinty,  or  heavy  and  compact ;  reddish, 
pinkish,  drab,  or  ash  colored ;  2o  to  45  centimeters  high,  24  to  40  centi- 
■2  — Biol.  Soc.  Wash.,  Vol.  XI,  1S97 
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meters  in  longer  and  12  to  26  centimeters  in  shorter  diameter,  with  a  girth 
of  from  70  centimeters  to  one  meter;  organs  constitnting  tiie  armor  ]iro- 
ceeding  at  a  riglit  angle  to  the  axis  except  above,  where  tliej^  are  ascending, 
and  near  the  base,  where  they  are  sometimes  slightly  descending ;  leaf 
scars  arranged  in  two  series  of  spiral  rows  crossing  each  other  usually  at 
a  different  angle  to  the  axis  of  the  trunk,  the  angle  var3'ing  from  30°  to 
75°;  scars  usually  sul)rlioml)ic,  /.  ('. ,  with  the  lateral  angles  nearly  equal 
and  the  vertical  ones  unequal,  the  lower  more  acute  than  the  upper,  the 
latter  often  reduced  to  a  mere  groove  or  wanting  entirely  and  the  two 
upper  sides  together  forming  an  arch,  the  whole  scar  simulating  a  drawn 
bow  and  bowstring,  but  sometimes  triangular,  the  upper  sides  joined  along 
a  horizontal  line,  or  more  irregular  in  shajje,  occasionally  with  four  curved 
sides  and  four  acute  angles;  the  width  as  represented  by  a  line  joining 
the  two  lateral  angles  varying  from  15  to  25  millimeters,  and  the  height 
as  rei^resented  by  a  line  joining  the  two  vertical  angles  (which  would 
rarely  be  parallel  to  the  axis  of  the  trunk)  varying  from  (S  to  15  milli- 
meters; j-emains  of  the  petioles  usually  present  in  the  scars  at  differ- 
ent distances  from  the  summit,  often  bearing  evidence  of  having  been 
disarticulated  at  a  natural  joint,  sometimes  indicating  the  existence  of 
two  sucii  joints  at  different  depths  in  the  scars,  and  showing  that  these 
joints  consist  of  a  diaphragm  across  the  petiole  which  may  remain  after 
the  substance  of  the  petiole  has  jiartly  decayed  lielow  it  leaving  a  hollow 
space,  portions  of  the  outermost  diaphragms  also  sometimes  adhering 
to  the  sides  of  the  scars  in  the  form  of  a  ridge  surrounding  them  ;  vascular 
bundles  rarely  visible  under  an  ordinary  lens,  but  occasionally  seen  in 
the  form  of  a  row  near  the  outer  margin  all  round  the  leaf  base  with  a 
few  near  the  center;  i-amentum  walls  usually  rather  thick,  but  vary- 
ing from  less  than  I  millimeter  to  9  millimeters,  ordinarily  with  a  more 
or  less  distinct  line  marking  the  junction  of  tiie  parts  belonging  to  ad- 
jacent petioles  (commissure),  sometimes  with  a  distinct  plate  or  layer  of 
less  compact  tissue  between  these,  occasionally  but  rarely  affected  with 
pits  or  small  bi-act  scars  especially  in  the  angles;  reproductive  organs 
usually  abundant,  often  solid  and  protruding,  generally  more  or  less  dis- 
tinctly marked  in  the  center  by  the  remains  of  the  essential  organs  and 
surrounded  by  bract  scars  in  several  concentric  rows,  but  often  decayed 
in  various  degi'ees,  leaving  corresponding  funnel-shaped  cavities,  com- 
monly elliptical  in  cross-section,  wider  than  high,  very  variable  in  size, 
the  major  axis  15  to  40  millimeters  and  the  minor  10  to  30  millimeters; 
armor  thin,  2  to  5  centimeters,  usually  joined  to  the  internal  parts  by  a 
clear  line,  but  without  measurable  thickness,  but  sometimes  very  irregu- 
larly so  joined  and  occasionally  showing  a  thin  libro-caml)ium  layer; 
woody  zone  3  to  10  centimeters  thick,  usually  with  two  or  three  more  or 
less  distinct  rings,  the  outer  or  parenchymatous  zone  thicker  and  firmer 
than  the  inner  or  fibrovascular  zone ;  medulla  usually  homogeneous  in 
structure,  elliptical,  the  major  axis  8  to  17  centimeters,  the  minor  3  to  9 
centimeters. 

Eighteen  specimens  are  referred  to  this  species.     The  type  specimens 
are  of  course  the  originals  of  T3'son,  of  which  the  one  i)hotographed  by 
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him  should  stand  at  the  head.  1  sliall  refer  to  it  as  No.  1  of  the  speci- 
mens at  tlie  Johns  Hopkins  University,  although  Professor  Fontaine 
calls  it  No.  2.  It  is  the  largest  and  most  perfect  of  the  trunks  belonging 
to  this  species.  The  other  nearly  perfect  trunk  of  the  original  lot,  which 
Professor  Fontaine  calls  No.  1,  will  be  referred  to  as  "Johns  Hopkins 
Cycads  No.  2."  The  other  two  specimens  described  by  Professor  Fon- 
taine were  fragments,  and  were  called  by  him  "fragment  No.  1 "  and 
"fragment  No.  2."  The  first  of  these  belongs  to  another  species,  as  will 
be  seen  below.  His  "  fragment  No.  2"  probably  belongs  to  this  species, 
but  is  somewhat  anomalous.  It  will  be  referred  to  as  "  Johns  Hopkins 
Cycads  No.  3."  A  few  years  ago  Professor  Clark  informed  me  that  an- 
other specimen  had  been  found  about  the  University  buildings,  but  he 
could  give  no  further  account  of  it.  With  his  permission  I  have  exam- 
ined and  described  it  and  have  had  photographs  made  not  only  of  this, 
but  also  of  the  other  two  fragments,  which  had  not  hitherto  been  illus- 
trated. The  newly  found  specimen,  although  not  an  entire  trunk,  is 
much  more  complete  than  either  of  the  other  fragments.  It  clearly  be- 
longs to  this  specie.s,  and  will  be  referred  to  as  "  Johns  Hopkins  Cycads 
No.  5."  The  largest  specimen  in  the  Museum  of  the  Maryland  Academy 
of  Sciences  also  belongs  to  this  species,  although  it  has  suffered  murh 
from  wear  and  many  of  the  characters  are  obscured.  It  will  be  referred 
to  as  "Maryland  Academy  Cycads  No.  1."  The  remaining  thirteen 
specimens  belong  to  the  Woman's  College  and  embrace  the  following 
numbers  of  the  museum  of  that  college:  1192,  1428,  1481,  1480,  1656, 
1657,3050,  3051,  3056,  3057,  3324,  3328,  3341.  Many  of  these  are  fine 
specimens,  consisting  of  nearly  complete  trunks,  and  of  the  specific 
identity  of  such  there  is  no  doubt,  but  there  are  several  small  and  im- 
perfect fragments,  which  scarcely  show  characters  enough  to  render  their 
specific  assignment  safe.  In  these  and  all  similar  cases  I  reserve  the 
right  to  alter  the  assignment  in  case  further  study  or  future  (liscoverj' 
shall  seem  to  require  it.  The  most  important  of  these  sj^ecimens  is  No. 
1481,  because,  besides  being  a  nearly  perfect  trunk,  showing  all  the  typ- 
ical characters,  it  is  the  only  one  of  Mr.  Bibbins'  specimens  whose  exact 
stratigraphical  position  is  definitely  determined. 


Cycadeoidea  Tysoniana  n.  sp. 

Trunk  medium  sized  or  large,  more  or  less  compressed  laterally  ;  leaves 
slightly  ascending;  leaf  scars  arranged  in  spiral  rows,  9  millimeters  high, 
22  millimeters  wide,  subrhombic,  empty  to  some  depth,  petioles  persistent 
at  base,  the  vascular  bundles  arranged  in  one  row  near  the  exterior  and 
a  group  near  the  center,  often  persisting  after  the  decay  of  the  remaining 
substance;  ramentum  walls  thin,  often  with  a  layer  of  spongy  substance 
in  the  middle,  wrinkled  on  the  edges ;  reproductive  organs  few  and  small ; 
armor  5  centimeters  thick  ;  libro-cambium  zone  sometimes  distinct.  3 
millimeters  thick;  woody  zone  6  to  8  centimeters  thick,  consisting  of  a 
broad  outer  parenchymatous  layer  4  to  6  centimeters  thick,  and  a  narrow 
inner  vascular  zone  1  centimeter  thick,  the  latter  usually  between  open 


12  Ward — Species  of  Cycadeoidea  from  Mnrijlnnd. 

tissue  without  and  witliin,   its  inner  wall   strongly  marked  with   l(jngi- 
tudinal  grooves;  medulla  distinct  and  homogeneous,  light  and  porous. 

This  species  is  represented  only  by  a  single  specimen,  No.  1472  of  the 
Woman's  College.  It  approaches  C.  Marylandica  in  some  respects,  but 
differs  in  the  larger  leaf  scars,  thinner  walls,  thicker  armor,  and  the  great 
paucity  of  reproductive  organs.  It  is  to  be  regretted  that  Professor  Fon- 
taine did  not  name  the  original  species  with  which  ]Mr.  Tyson's  name 
Avill  always  be  so  intimately  connected  in  his  honor  instead  of  the  genus, 
which  must  fall  before  the  laws  of  nomenclature.  I  have  endeavored  in 
the  above  name  to  supply  the  defect  in  some  small  degree. 

Cycadeoidea  McGeeana  n.  sp. 

Trunks  low  and  tlat,  with  ample  diameter,  sometimes  three  times  as 
tliick  as  high,  yellowish,  brown,  or  nearly  black,  more  or  less  jwrous  and 
spongy,  and  of  low  specific  gravity  ;  leaves  and  si)adices  set  nearly  at  right 
angles  to  the  axis ;  leaf  scars  arranged  somewhat  definitely  in  quincunx 
order  and  disposed  in  spii-al  rows  around  the  trunk,  small  and  uniform  in 
shape,  subrhombic  witb  the  vertical  angles  obtuse,  the  lateral  ones  acute, 
narrow-elongate,  G  to  10  millimeters  in  vertical  by  l(i  to  20  millimeters  in 
lateral  dimensions,  averaging  8  by  20  millimeters,  usually  empty  by  the 
disappearance  of  the  leaf  bases,  at  least  to  a  considerable  depth  ;  ramen- 
tum  walls  thin,  often  less  than  one  millimeter,  with  or  without  evident 
commissure,  and  with  occasional  punctations ;  axes  of  inflorescence  few 
and  scattering,  sometimes  projecting  and  filled  with  the  substance  of  the 
spadix,  sometimes  cavitous  from  the  decay  of  the  essential  organs,  sur- 
rounded by  obtusely  triangular  or  somewhat  crescent-shaped  bract  scars  ; 
armor  4  to  5  centimeters  tliick;  liljer  and  caml)ium  sometimes  distin- 
guishable; woody  zone  usually  diviiled  into  two  or  three  rings;  medulla 
large,  porous. 

A  very  distinct  species  of  low  and  squat  trunks,  some  of  them  having 
almost  the  form  of  a  car  wheel,  only  a  very  small  part  of  which  can  be 
due  to  vertical  compression.  The  external  organs,  however,  closelv  re- 
semble those  of  C.  TysonUma.  It  embraces  seven  specimens,  all  belong- 
ing to  the  Woman's  College,  as  follows :  Nos.  1471,  1659  and  1659a,  which 
belong  together,  3055,  3068,  3323,  3;]25,  and  3349.  The  most  complete 
specimen  is  No.  1471,  which  is  taken  as  the  type  and  which  has  been  cut 
tlirough  vertically  and  the  surfaces  polished.  The  specimen  consisting 
of  the  two  complementary  fragments  16.59  and  1659«  is  also  very  interest- 
ing, though  representing  only  about  two-thirds  of  the  whole  trunk.  The 
other  specimens  are  all  fragments. 

I  have  named  the  species  for  Mr.  W  J  IMcGee,  by  whom  the  Potomac 
formation  was  named  and  whose  extensive  studies  in  that  formation  are 
well  known.  As  stated  above,  it  was  largely  through  his  efforts  that  in- 
terest in  the  cycads  of  the  formation  was  revived,  and  he  it  was  who 
caused  the  photographs  to  be  taken  that  were  used  to  illustrate  Professor 
Pontaine's  monograph  of  the  flora. 
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Cycadeoidea  Fontaineana  n.  sp. 

Trunks  small  and  low,  usually  much  compressed  or  flattened  vertically, 
light  brown  to  whitish  in  color,  often  spongy  or  porous  and  of  low  speciiic 
gravity ;  leaves  and  spadices  set  nearly  at  right  angles  to  the  axis ;  leaf 
scars  not  obviously  arranged  in  spiral  rows  or  imperfectly  so  arranged, 
variable  and  irregular  in  shape,  usually  with  four  angles  and  four  curved 
sides,  often  in  the  form  of  a  cross,  rarely  subrhombic,  small,  S  to  12  milli- 
meters in  vertical  and  14  to  25  millimeters  in  lateral  measurement,  averag- 
ing 10  by  19  millimeters  ;  ramentum  walls  thick,  4  to  10  millimeters, 
usually  without  commissure  or  punctations ;  leaf  bases  rarely  present, 
when  so,  spongy  or  porous  without  visible  bundles ;  terminal  bud  (present 
in  one  specimen)  6  centimeters  high,  65  millimeters  broad  at  the  down- 
wardly convex  base,  definiteh^  bounded  below,  symmetrically  conical 
above,  consisting  of  a  mass  of  densely  matted  bracts  imbricated  along  a 
central  axis ;  reproductive  organs  few  and  imperfectly  defined,  usually 
cavitous  in  the  center  and  sometimes  surrounded  by  irregular-shaped 
bract  scars;  armor  rather  thin,  2  to  4  centimeters;  liber  and  cambium 
obscure  ;  woody  axis  divided  into  several  rings,  sometimes  consisting  of  a 
loose,  open  structure  separated  by  thin,  firm  plates,  the  inner  face  next 
the  medulla  definitely  marked  by  the  remains  of  vessels  and  medullary 
rays  ;  medulla  large,  marked  on  the  external  surface  by  thin  longitudinal 
ridges  or  lamelhe  varying  from  1  to  3  centimeters  in  length,  the  ends  over- 
lapping adjacent  ones  {Cycadeoimjelon  Saporta),  internal  parts  coarse  and 
porous  or  somewhat  chambered. 

This  species  resembles  C.  McGeeana  in  the  general  form  of  the  trunks, 
but  the  external  organs  are  very  different.  It  embraces  fifteen  specimens, 
all  but  two  of  which  belong  to  Mr.  Bibbins'  collection.  The  two  smaller 
specimens  in  Museum  of  the  ^Maryland  Academy  of  Sciences  have  been 
somewhat  doubtfully  referred  to  this  species.  They  are  fragments,  and 
show  so  few  characters  that  their  .specific  relations  are  obscure.  The  other 
specimens  bear  the  following  numbers  of  the  Museum  of  the  Woman's 
College  of  Baltimore:  1467,  1470,  1473,  1485,  14S8,  1658,  3046,  3122,  3326, 
3327,  3346,  3347,  3350.  I^o.  1467  has  been  taken  as  the  type  of  the  species, 
although  it  does  not  show  quite  all  the  characters.  It  has  the  most  per- 
fect terminal  bud  in  the  entire  collection,  and  a  vertical  section  of  the 
specimen  has  been  made  which  passes  through  the  center  of  the  bud. 
There  are  two  other  specimens  of  special  interest ;  one  of  these  is  No.  1470, 
which  consists  of  a  fine  piece  of  the  medulla,  with  its  characteristic  ex- 
ternal markings  {Cycadeomyelon  of  Saporta),  to  which  is  attached  a  por- 
tion of  the  armor  and  connecting  tissues  in  such  a  manner  as  to  show  their 
relations.  The  other  is  No.  3046,  called  the  "chicken  trough "  because 
so  used  by  its  owner  at  the  time  of  its  discovery.  The  large  decayed 
cavity  at  the  summit  affords  an  excellent  view  of  the  structure  of  the  in- 
ternal parts.  The  remaining  specimens  are  fragments  of  greater  or  less 
completeness. 

In  naming  this  species  I  have  wished  to  commemorate  the  pioneer  in- 
vestigator of  the  deposits  from  which  the  cycads  are  derived  and  to  whom 
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science  is  indebted  for  the  gi-eater  part  of  all  that  is  known  of  the  flora  of 
these  deposits. 

Cycadeoidea  Goucheriana  n.  sp. 

Trunk  large,  cylindrico-conieal  with  elliptical  cross  section,  30  to  50 
centimeters  high,  25  to  50  centimeters  in  diameter,  light  colored  and  of 
low  specific  gravity,  somewhat  chalky  and  friable ;  lower  leaves  some- 
what defiexed,  ujiper  ones  ascending,  the  line  between  the  two  definite 
and  encircling  the  trunk  near  the  middle;  leaf  scars  arranged  in  two  sets 
of  spiral  rows,  both  having  nearly  the  same  angle  to  the  axis,  45°  or 
greater;  scars  variable  in  size  and  shape,  chiefly  subrhoml)ic  to  nearly 
triangular  with  curved  or  fluted  sides,  inner  wall  of  the  tubes  marked 
by  a  raised  line  around  it;  scars  averaging  11  millimeters  in  vertical  and 
2o  millimeters  in  lateral  measurement;  leaf  bases  usually  absent  or  only 
adhering  to  the  bottom  of  the  scars  ;  ramentum  walls  thick,  moi-e  or  less 
divided  into  irregular  laminpe  or  scales  with  fissures  between  them,  their 
outer  edges  ragged;  reproductive  organs  numerous,  well  marked,  irrogu- 
lai'ly  scattered  over  the  surface,  most  abuntlant  at  tlie  narrower  sides, 
usually  cavitous  in  the  center,  sometimes  solid  and  i)rotruding,  surrounded 
by  concentrically  arranged  crescent-shaped  bract  scars,  sometimes  well 
exposed  and  clearly  distinguishable  into  spadix  and  involucre,  the  scales 
of  the  latter  imbricated,  the  entire  organ  conical  with  the  a23ex  toward 
the  axis  of  the  trunk  :  armor  3  to  5  centimeters  thick,  separated  from  the 
wood  by  a  definite  line ;  woody  zone  4  centimeters  thick,  consisting  of  an 
outer  parenchymatous  ring  3  centimeters  thick,  a  thin  ring  of  loose  open 
structure,  and  two  thin  plates  separated  by  another  ring  of  coarse  cells 
divided  by  i-adial  partitions,  the  inner  walls  of  both  plates  marked  with 
the  scars  of  the  medullar}-  rays,  the  pattern  different  in  the  two  cases,  the 
scars  on  the  inner  plate  13  millimeters  long,  those  on  the  outer  longer 
and  taijering  upward;  medulla  large,  elliptical,  tapering  upward,  of  a 
coarse,  homogeneous  structure. 

Only  one  specimen  referable  to  this  si)ecies  lias  thus  far  been  brought 
to  light,  l)ut  this  is  one  of  the  most  perfect  and  also  one  of  the  most  beau- 
tiful of  all  that  have  been  discovered  in  the  Iron  Ore  beds.  It  is  further 
of  special  interest  from  the  circumstance  that  its  exact  stratigraphical  and 
local  ])osition  when  found  is  so  thoroughly  vouched  for  that  there  is  little 
room  for  doubt  in  the  matter.  It  is  with  great  pleasure  that  I  name  it  in 
honor  of  Ur.  John  F.  Goucher,  president  of  the  Woman's  College  of  Balti- 
more, to  whose  liberal  and  munificent  policy  the  entire  collection  is  due. 

Cycadeoidea  Uhleri  n.  sp. 

Trunks  small,  28  centimeters  high,  20  centimeters  in  diameter,  50  to  60 
centimeters  in  girth  at  the  thickest  part,  circular,  or  only  slightly  ellip- 
ti(;al  in  cross  section,  conical  or  somewhat  cylindrical-conical  in  shape, 
contracted  at  the  base,  silicified,  but  porous  and  light,  reddish  or  gray  in 
color;  leaf  scars  definitely  arranged  in  (]uincunx  order  and  spiral  rows 
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around  the  trunk,  one  of  these  sets  of  rows  ascending  at  an  an<:le  of  45° 
to  the  axis,  the  other  at  a  much  greater  angle;  snhtriangular,  the  upper 
side  arched  and  sometimes  slightly  grooved,  lateral  angles  acute,  inferior 
angle  obtuse  or  rounded;  scars  uniform  in  size,  IS  millimeters  wide  and 
9  millimeters  high  ;  ramentum  walls  4  to  -"i  millimeters  thick,  commissure 
distinct,  the  whole  punctured  with  minute  rhombic,  ti'iangular.  or  ellij>- 
tical  bract  scars,  deeply  penetrating  the  structures;  leaf  bases  usually 
wanting,  but  sometimes  nearly  tilling  the  cavities  ;  vascular  bundles  few, 
arranged  in  a  row  near  the  upper  side  of  the  petiole  and  others  scattered 
over  other  parts;  petioles  all  reflexed  or  pointing  downward  at  a  strong 
angle;  reproductive  organs  numerous,  situated  directly  over  the  leaf 
scars,  i.  e.,  axillary,  ellipical  in  outline,  15  millimeters  wide,  10  milli- 
meters high,  the  center  occupied  by  the  remains  of  the  essential  oi'gans 
or  by  a  circular  cavity  where  these  have  disappeared;  l)ract  scars  small 
and  numerous,  somewhat  curved  and  arranged  concentrically  around  the 
spadix,  also  passing  out  into  the  ramentum  walls ;  armor  3  to  5  centi- 
meters thick ;  woody  zolie  15  to  35  millimeters  tliick,  divided  into  two 
or  three  rings  ;  medulla  about  5  centimeters  in  diameter,  cylindrical  or 
elliptical  according  to  the  shape  of  the  trunk,  heterogeneous  in  composi- 
tion, being  traversed  by  dike-like  plates  of  a  hard  substance  dividing  it 
into  chambers,  often  wanting,  leaving  a  hollow  center  to  the  trunk. 

Only  two  specimens  are  refei'able  to  this  species,  both  of  which  agree 
almost  exactly  and  show  the  distinct  specific  characters  which  so  clearly 
separate  it  from  all  the  others.  The  most  perfect  of  these  specimens  w'as 
kindly  sent  me  by  Professor  Uhler  for  comparison  with  the  one  in  INIr. 
Bibbins'  collection,  whicli  bears  the  number  1429  of  the  Museum  of  the 
Woman's  College.  Tliis  latter  is  a  fragment  freshly  broken  fi-om  a  larger 
piece,  which  has  not  yet  been  recovered,  although  considerable  is  known 
of  its  history.  It  must  have  been  taller  than  the  perfect  trunk  and  per- 
haps more  cylindrical  in  sliape.  Tlie  other  and  almost  complete  conical 
trunk  also  has  a  history  wdiicb  I  have  not  as  yet  sufficient  data  to  record, 
but  this  much  seems  clear,  that  both  these  specimens  were  originally 
found  at  nearly  the  same  spot. 

No  one  has  taken  greater  interest  in  the  fossil  cycads  of  Maryland  than 
Professor  P.  R.  Uhler,  so  long  president  of  the  Maryland  Academy  of 
Sciences  and  now  Provost  of  the  Peabody  Institute  of  Baltimore,  and  it 
is  fitting  that  this  species  should  bear  his  name. 

Cycadeoidea   Bibbinsi  n.  sp. 

Trunks  large,  40  to  60  centimeters  high,  laterally  compressed,  girth  of 
largest  specimen  1  meter,  of  next  in  size  88  centimeters,  shorter  axis 
of  cross  section  one  half  to  two  thirds  of  longer  axis,  contracted  to- 
ward the  summit,  terminating  in  a  conical  bud  30  centimeters  high,  or, 
where  this  is  wanting,  in  a  concave  depression,  thoroughly  silicified 
throughout,  heavy  and  solid,  of  a  dark  color  ;  all  the  organs  of  the  armor 
nearh'  at  right  angles  to  the  axis  of  tlie  trunk  ;  leaf  scars  arranged 
spirally  around   the  trunk  in  imperfect  quincuncial  order,  subrhoml)ic, 
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the  lower  wn^^Xe  much  sharper  than  the  upper,  the  latter  sometimes  re- 
duced to  a  curve,  ]4  millimeters  high,  26  millimeters  wide;  ramentum 
walls  moderately  thick,  usually  solid  ;  vascular  handles  of  the  petioles 
arranged  in  a  row  entirely  around  them  and  near  the  margin  of  a  ci'oss 
section,  also  sometimes  a  few  near  the  center  ;  spadices  abundant,  irreg- 
ularly scattered  over  all  parts  of  the  surface,  usually  showing  the  marks 
left  by  the  essential  floral  organs  or  a  central  cavity  occupying  their  place, 
surrounded  by  curved  or  crescent-shaped  pits  concenti'ically  arranged  in 
several  rows  and  set  concave  to  the  axis  of  the  spadix,  representing  the 
involuci'al  bracts  ;  armor  varying  from  25  to  75  millimeters  in  thickness, 
this  variation  often  great  in  different  parts  of  the  same  specimen  ;  cam- 
bium layer  indistinct;  liber  zone  not  generally  distinguishable  from  the 
wood;  the  latter  in  two  or  three  zones,  medullary  rays  faint;  medulla 
well  marked,  homogeneous,  usually  spongy  in  appearance. 

This  species  represents  a  type  quite  distinct  from  all  the  others,  and 
the  cycadean  trunks  of  the  Iron  Ore  deposits  of  Maryland  might  be  divided 
into  two  classes,  one  of  wliich  should  emlu-ace  all  the  forms  included  in 
the  six  species  above  described  and  the  other  those  that  have  been  re- 
ferred to  this  species.  The  fact  that  the  rock  in  the  latter  is  always  firm, 
hard,  and  heavy  and  usually  dark  colored  is  not  merely  an  accident  of 
preservation,  but  results  in  some  ol)scure  way  from  the  nature  of  the  vege- 
table tissues.  The  trunks  are  generally  larger  and  the  leaf  scars  much 
larger,  though  they  have  nearly  the  same  form  and  arrangement.  The 
reproductive  organs  are  more  abundant  anil  usually  very  regular  and 
definite  in  their  character. 

Eighteen  specimens  belong  to  this  group,  all  but  one  of  which  are  of 
Mr.  Bibbins'  collecting.  The  one  exception  is  the  fragment  in  the  ^lu- 
seum  of  Johns  Hopkins  University  that  Professor  Fontaine  described  as 
"  Fragment  No.  1,"  which  I  call  No.  4.  The  most  typical  specimen  is  the 
great  "Polly  Jones  Trunk,"  No.  1427  of  the  JMuseum  of  the  Woman's 
College  of  Baltimore.  Tlie  other  sixteen  in  their  numerical  order  are  as 
follows:  1420,  1462,  1463,  1464,  1465,  146(),  1468,  1478,  1480,  1482,  148:5, 
1484,  1487,  3047,  3054,  3348.  Of  these,  Nos.  1462,  14(!3,  1465,  1468,  and 
1482  are  large,  nearly  perfect  trunks,  and  Nos.  1463,  1468,  and  1482  have 
the  terminal  bud  preserved.  The  rest  are  fragments,  but  many  of  them 
are  quite  full  and  show  important  chai'acters  on  the  fractured  surfaces 
that  do  not  appear  in  the  more  complete  specimens.  No.  1483  has  been 
cut  through  and  the  surfaces  polished,  and  admirably  shows  the  internal 
arrangements  of  the  leaves,  fruiting  organs,  and  vascular  strands  supply- 
ing tliem.  Nos.  1484  and  3054  give  the  maximum  development  of  the 
leading  characters,  especially  those  of  the  fruiting  organs. 

In  many  respects  this  species  represents  the  most  important  and  inter- 
esting group  of  Maryland  cycads,  nearly  all  the  specimens  of  which,  as 
we  have  seen,  having  been  secured  by  ]\Ir.  Bibbins,  and  I  have  therefore 
sought  in  causing  the  species  to  bear  his  name  to  make  that  name  forever 
inseparable  from  the  class  of  objects  which  he  has  done  more  than  all 
others  combined  to  bring  out  of  their  hiding  places  into  the  light  of  scien- 
tific investigation. 
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The  above  arrangement  of  the  seven  species  of  Cycadeoidea  from  the 
Iron  Ore  beds  of  ^laryhmd  is  intended  to  be  that  of  their  affinities,  as  in- 
•  licated  by  the  characters  described,  taking  the  original  C.  Marylandicn 
as  the  point  of  departure  and  eonchiding  with  the  C,  Bibbinsi,  which  ex- 
hil)its  the  widest  divergence  from  that  norm.  C.  Tysoniana,  C.  McGeeana^ 
and  C.  ia»)i/«/;(m«a  represent  a  somewhat  gradual  transition.  C.  GoiicJur- 
iaiKt  and  C.  Uhleri  represent  abrupt  divergences  in  different  directions, 
wliile  C.  Bibbind,  as  already  stated,  constitutes  a  distinct  group. 
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REVISION   OF   THE   COYOTES   OR  PRAIRIE  WOLVES, 
WITH  DESCRIPTIONS  OF  NEW  FORMS. 

BY  C.  HART  MERRIAM. 


It  has  been  customary  to  regard  the  Coyote  as  a  single  species, 
inhabiting  western  North  America  from  the  pLains  of  the  Sas- 
katchewan to  the  southern  end  of  the  tableland  of  INIexico,  and 
from  the  fertile  prairies  of  the  Mississippi  Valley  to  the  Pacific 
coast.  A  somewhat  hasty  study  of  the  material  now  in  hand, 
however,  shows  that  the  name  Coyote  has  not  been  applied  to  a 
single  animal,  but  to  an  assemblage  of  species  comprising  three 
well  marked  subordinate  groujxs  and  a  considerable  number  of 
distinct  geograj^hic  forms.  The  results  of  this  and  similar  studies 
should  serve  as  a  word  of  caution  to  those  who  are  in  the  habit 
of  citing  the  wolves,  cats,  weasels,  and  other  groups  as  '  species  ' 
whose  ranges  violate  the  laws  of  geographic  distribution. 

It  is  often  assumed  that  wolves  and  other  large  animals  have 
no  fixed  home,  but  roam  at  will  over  enormous  areas,  the  moth- 
ers stopping  to  give  birth  to  and  care  for  their  5^oung  wlierever 
chance  finds  them  at  the  time.  Except  in  the  case  of  cer- 
tain gregarious  Ungulates,  as  the  Buffalo,  this  belief  is  opposed 
to  the  laws  of  geographic  distribution  and  the  known  facts  re- 
specting the  breeding  habits  and  '  home  instincts  '  of  animals. 
It  is  of  course  true  that  wolves  which  hunt  in  packs  and  follow 
moving  herds  travel  relatively  great  distances,  and  that  in  winter 
they  perform  regular  migrations  and  also  roam  irregularly  over 
large  tracts  of  country  in  search  of  food ;  but  even  these  move- 
ments have  geographi'  limitations,  as  proved  by  the  constancy 
with  which  particular  geographic  forms  are  found  within  par- 
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ticular  areas.  Thus  the  snow-white  Arctic  ^\^)lf  never  reaches 
the  northern  l)or(ler  of  the  United  States,  no  matter  liow  severe 
the  winter,  and  the  Red  Wolf  of  Texas  is  unknown  on  our  nortli- 
ern  })hiins.  In  the  case  of  the  Coyote  the  present  study  goes  far 
to  show  that  except  in  winter,  when  migratory  movements  take 
place,  the  distances  traveled  by  individual  wolves  are  not  suffi- 
cient to  prevent  the  various  species  and  subspecies  from  conform- 
ing to  the  faunal  zones.  It  must  be  expected,  however,  that  the 
belts  of  overlapping  between  the  several  zones  will  be  broader  in 
the  case  of  such  wide  ranging  animals  as  wolves  than  in  the  case 
of  those  whose  means  of  locomotion  are  more  limited. 

The  three  groups  of  Co3^otes  have  distinctive  geographic  ranges 
which  conform  to  the  well  known  life  zones.  Beginning  at  the 
north,  the}^  may  be  known  as  (1)  the  latrans  group,  inhabiting 
tiie  Upper  Sonoran  and  Transition  zones  and  the  southern  edge 
of  the  Boreal ;  (2)  ihefrustror  group,  inhabiting  the  Lower  Sonoran 
of  Texas  (and  probably  Oklahoma  and  Indian  Territory;,  the 
tableland  of  Mexico  (at  least  its  southern  part),  and  the  penin- 
sula of  Lower  California,  and  (3)  the  microdon  group,  inhabiting 
the  Arid  Tropical  belts  of  both  coasts  of  Mexico  and  the  lower 
Rio  Grande  region  of  Texas,  and  also  the  Lower  Sonoran  deserts 
of  Arizona,  Nevada,  Utah,  and  California.  Can  is  latrans  is  the 
largest  of  the  Coyotes  and  has  the  largest  teeth  ;  C.  frustro-r  a.n<l 
its  allies  are  of  medium  or  rather  large  size  and  have  somewhat 
smaller  teeth  ;  C.  microdon  and  its  relatives  are  smaller  and  have 
very  much  smaller  teeth. 

The  eleven  forms  liere  recognized,  with  their  type  localities,  are 
as  follows : 

1.  Latiians  group. 

Canis  latrans  Say.     Council  Bluffs,  Iowa. 
pallldus  nob.     Johnstown,  Nebraska. 
lestes  nob.     Toyabe  Range,  Nevada. 

2.  Fkhstrou  group. 

Canis  cagoUis  H.  Smith.     Rio  Frio,  near  city  of  Mexico. 
frustror  Woodhouse.     Fort  Gibson,  Indian  Territory. 
peninsuhc  nob.     Cape  St.  Lucas,  Lower  California. 

3.  Microdon  group. 

Ca)ils  microdon  nob.     Mier,  Tamaulii^as,  Mexico. 

mcarnsi  nob.     Quitobaf^iiita,  Pima  County,  Arizona. 
cstor  nob.     San  Juan  River,  Utali. 
ochropus  Esch.     'California'  (San  Joaquin  Valley). 
rigilis  nob.     Manzanillo,  Colima,  Mexico. 
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Geographic  Distribution  and  Interrelations. 

The  material  available  for  the  present  study  is  insufficient  to 
admit  of  mapping  the  boundaries  of  tlie  areas  inhabited  by  the 
several  forms,  of  describing  the  seasonal  differences  in  pelage,  or 
of  determining  which  members  of  each  group  do  and  which  do 
not  intergrade ;  lience  all  are  here  treated  as  species.  This  much, 
however,  may  be  said  with  considerable  confidence:  Canis  latrans 
inhabits  the  humid  prairies  and  bordering  woodlands  of  the 
northern  Mississippi  Valley  in  Iowa  and  Minnesota,  and  follows 
the  northern  edge  of  the  plains  westward  to  the  base  of  the  Rockj' 
Mountains  in  the  province  of  All:>erta.  On  the  adjacent  arid 
plains  from  eastern  Colorado  to  Montana  and  Assiniboia  it  is  re- 
placed by  and  probably  intergrades  with  the  veiy  pale  C.  palli- 
das. In  cranial  characters  C.  ■pallldus  is  closely  related  to  the 
form  inhabiting  the  plains  of  the  Columbia  in  eastern  Oregon 
and  Washington,  which  appears  to  grade  insensibly  into  C  testes, 
the  Coyote  of  the  Transition  zone  from  the  dry  interior  of  south- 
ern British  Columbia,  Washington,  and  Oregon  southward  over 
the  higher  lands  of  the  Great  Basin,  the  Sierra  Nevada,  and  the 
Rocky  Mountains  to  the  plateau  of  northern  Arizona,  and  thence 
along  the  continental  divide  to  the  Mexican  boundary.  It  is  not 
improbable,  therefore,  that  the  three  members  of  the  latrans  group 
intergrade,  though  no  skins  showing  intergradation  have  been 
seen. 

The  three  members  of  the  frustror  group,  on  the  other  hand, 
are  probably  specifically  as  well  as  geographically  distinct.  Still, 
the  limits  of  their  ranges  are  unknown.  Canis  frmtv or  inhabits 
the  Gulf  region  of  Texas  from  Nueces  Bay  northward  and  will 
probabh^  be  found  throughout  the  Lower  Sonoran  area  of  Texas, 
(Oklahoma,  and  Indian  Territory.  Its  distant  relative,  C.  cagottis, 
is  known  from  only  the  southern  part  of  the  tableland  of  Mexico, 
but  probably  ranges  northward  along  the  west  side  of  the  table- 
land. The  third  member  of  the  series,  C.  peninsulae,  is  supposed 
to  be  restricted  to  the  peninsula  of  Lower  California. 

The  microdon  group  contains  five  very  different  forms.  Of 
these,  C.  microdon  inhabits  the  arid  tropical  or  '  Tamaulipan  ' 
fauna  of  northeastern  Mexico  and  the  Lower  Rio  Grande  region 
in  Texas;  C.  vigilis  the  arid  tropical  coast  region  of  Colima  in 
western  Mexico;  C.  mearnsi  the  Lower  Sonoran  areas  of  north- 
ern Sonora  and  southern  Arizona ;  C.  estor  the  adjacent  Lower 
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Soaoran  deserts  of  eastern  C^alifornia,  Nevada,  and  Utah,  and 
C.  ocJiropits  the  Lower  Sonoran  San  Joaquin  Valley  of  California. 
Apparently  the  only  forms  in  this  series  which  can  possibly  in- 
tergrade  are  C  viearnsi  and  the  pallid  C  estor. 

]t  should  be  observed  that  two  of  the  groups — the  latrans  and 
the  microdon — have  each  a  pallid  representative,  and  that  these 
re})resentatives  (pallidus  and  esUn-)  resemble  one  another  exter- 
nally so  closely  that  they  are  hardly  distinguishable  excejjt  by 
size,  while  a  glance  at  their  teeth  shows  that  they  belong  to  op- 
posite extremes  of  the  whole  series.  It  is  not  impossible  that  the 
third  (or  frudror)  group  also  has  a  pallid  member,  but  no  s}jeci- 
mens  from  the  southern  plains  have  come  to  hand. 

Good  skins  with  skulls  are  much  needed  from  all  parts  of 
Mexico,  Texas,  Indian  Territor}^  Oklahoma,  New  Mexico,  south- 
ern Colorado,  western  Arizona,  the  Painted  Desert  in  eastern 
Arizona,  the  coast  ranges  of  southern  California,  eastern  North 
Dakota,  Manitoba,  and  the  northwest  coast  region.  The  pelage 
is  in  best  condition  in  early  winter  immediately  after  the  fall 
molt,  usually  in  December  and  January. 

History  and  Nomenclature. 

Fortunately  the  Co^'otes  have  escaped  the  complicated  history 
and  involved  synonymy  with  which  most  groups  are  encum- 
bered. This  is  due  in  the  main  to  the  widespread  belief  that  all 
of  the  small  wolves  of  North  America  belong  to  a  single  species. 

So  far  as  I  have  been  able  to  ascertain,  onlv  four  names  have 
t)een  proposed  for  the  Coyotes.  These  are  Cauls  latrans  Say, 
1823,  for  the  Upper  Mississip[)i  Valley  animal ;  Canis  ochropns 
Eschscholtz,  1829,  for  the  species  from  the  interior  of  California ; 
Oinls  frustror  Woodhouse,  1851,  for  the  Indian  Territory  (and 
Texas)  animal;  and  Lyckcus  cagottis  Hamilton  Smith,  1839,  for 
the  one  from  tlie  southern  end  of  the  tableland  of  Mexico.  All 
of  these  names  are  here  recognized  as  designating  valid  forms. 

General  Characters. 

The  pattern  of  coloration  is  tlie  same  in  all  the  Coyotes.  Ex- 
cept in  the  ])ale  desert  forms  (pallidas  and  estor),  in  which  the 
fulvous  tints  are  replaced  by  ])uti',  the  muzzle,  backs  of  the  ears, 
outer  side  (sometimes  the  Avhole)  of  the  fore  and  hind  feet  and 
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legs,  and  distal  half  of  the  under  side  of  the  tail  are  some  shade 
of  fulvous.  The  ground  color  of  the  back  also  varies  from  buff, 
or  even  buify-white  in  the  desert  forms,  to  dull  fulvous  in  the 
animal  from  southern  Mexico,  and  the  abundance  of  black- 
tipped  hairs  is  usually  proportionate  to  the  intensity  of  the 
ground  color.  The  up})er  side  of  the  tail  is  like  the  back,  and 
about  one-third  the  distance  from  root  to  tip  it  is  marked  by  an 
elongated  black  spot.  The  tip  is  always  black,  although  it  some- 
times contains  a  tuft  of  white  hairs,  most  often  present  in  C. 
ochropiis.     The  males  are  decidedly  larger  than  the  females. 

Compared  with  the  large  Wolves,  the  Coyotes  are  slender,  lithe, 
and  graceful.-''  The}'  are  swift  of  foot,  and  in  ordinary  seasons 
feed  chiefly  on  rabbits,  both  jackrabbits  and  cottontails,  but 
they  also  catch  ground  squirrels  and  other  small  mammals, 
snakes,  lizards,  birds,  and  insects,  and  when  put  to  it  by  hunger 
do  not  hesitate  to  eat  carrion.     They  are  also  fond  of  fruit. 

Unless  the  contrar}^  is  stated,  all  of  the  measurements  in  the 
present  paper  were  taken  '  in  the  flesh  '  by  the  collector.  All  are 
in  millimeters. 

Descriptions  of  Species. 

Caiiis  latrans  Say. 
Canis  latrans  Say,  Long's  Expedition  to  Rocky  INIountains,  I,  168,  1823. 

Type  locality.  — Council  Bluft's,  Iowa. 

Characters.— Size  largest  of  the  Coyotes ;  coloration  rather  pale ;  pre- 
molar and  carnassial  teeth  very  large  and  greatly  swollen. 

Color. — Muzzle  dull  and  rather  pale  fulvous,  finely  sprinkled  with  gray 
hairs  (chiefly  above)  and  with  black  hairs  (chiefly  on  cheeks) ;  top  of 
head  from  front  of  eyes  to  ears  grizzled  gray,  the  pale  fulvous  zone  of 
under  fur  showing  througli,  but  the  gray  predominating;  ears  deep  rich 
fulvous,  sparingly  sprinkled  with  black  hairs;  upper  parts  from  ears  to 
tail  coarsely  mixed  huffy  gray  and  black ;  under  parts  and  up{)er  lip 
whitish  ;  long  hairs  of  throat  sparingly  tipped  with  blackish,  giving  the 
broad  collar  a  grizzled  appearance;  fore  legs  and  feet  dirty  whitish,  be- 
coming dull  clay  color  on  outer  side  of  leg ;  hind  legs  and  feet  dull  fulvous 
on  outer  side,  white  on  inner  side  and  on  dorsal  surface  of  feet,  the 
change  from  fulvous  to  white  rather  abrupt;  tail  narrowly  tipped  with 
black;  its  under  side  whitish  basally,  becoming  pale  fulvous  on  distal 
half  and  tipped  and  edged  with  black. 


*  It  is  hoped  that  no  one  will  be  misled,  either  as  to  the  form  or  coloring 
of  the  Coyotes,  by  the  gross  caricature  bearing  their  name  in  Mivart's  re- 
cent '  Monograph  of  the  Cauidte.' 
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Cranial  and  denial  characters. — Skull*  and  teeth,  particular!}'  the  latter, 
largest  of  the  group;  frontals  flatter  than  in  the  other  forms;  premolars 
very  mucli  swollen,  particularly  the  lower  ones;  carnassial  teeth  very 
thick  and  tumid.  Tlie  only  Coyotes  whose  skulls  approach  C  lahxais  in 
size  are  pallidus,  lestes,  frustror,  and  ochropus.  The  two  latter  may  be  dis- 
missed at  once  on  account  of  the  great  disparity  in  the  teeth,  the  carnas- 
sials  anil  premolars  being  hardly  more  than  two-thirds  as  large  as  tiiose 
of  latraus.  C.  frustror  differs  furtlier  in  having  the  frontals  more  elevated 
than  in  any  other  member  of  the  group,  while  in  C.  latrans  they  are  the 
flattest  and  most  depressed.  Large  male  skulls  of  C.  ocliropns  sometimes 
have  the  rostrum  (measured  from  back  of  last  molar  to  front  of  incisors) 
of  the  same  length  as  small  males  of  la(ra)is,  but  the  rostrum  is  always 
very  much  narrower  and  the  postpalatal  part  of  the  skull  smaller.  The 
difference  between  latran.s  and  ochropus  in  size  of  teeth  is  very  great,  the 
upper  carnassial  and  first  molar  together  measuring  35  millimeters  in  an 
adult  male  lalratis,  contrasted  with  oO  in  an  adult  male  ochropus  having 
the  entire  tooth  row  of  exactly  the  same  length.  In  C.  latrans  the  pre- 
molars are  so  large  that  the  tooth  row  is  crowded,  while  in  ochropus  they 
are  widely  spaced.  The  teeth  of  the  female  laira])s  are  decidedly  larger 
than  those  of  the  male  ocliropus. 

The  species  having  teeth  sufficiently  large  to  require  comparison  with 
latrans  are  pallidus  and  lestes.  In  both  of  these  the  lateral  teeth  of  the 
male  equal  or  exceed  those  of  the  female  latrans.  Comparing  skulls  of 
the  same  sex,  the  upper  carnassial  and  first  molar  and  the  premolars  in 
both  jaws,  particularly  the  lower,  are  larger,  more  swollen,  and  more 
crowded  in  latrans.  In  latrans  also  the  inner  cusp  {protocone)  of  the  upper 
carnassial  averages  decidedly  larger  than  in  either  of  the  others. 

Mea-nirements. — Female  young  adult  from  Elk  River,  Minnesota:  total 
length,  1219;  tail  vertebrse,  o94;  hind  foot  (in  dry  skin),  179. 

Cranial  measurements. ^(^  adult  from  Elk  River,  Minnesota:  basal 
length,  190;  basilar  length  of  Hensel,  186  ;  zygomatic  breadth,  109  ;  pala- 
tal length,  96;  mastoid  l>readth,  65;  length  of  crown  of  upper  carnassial 
tooth,  22.  The  skull  of  an  adult  female  from  Elk  River  measures:  basal 
leiigtli,  175  ;  basilar  length  of  liensel,  172;  zygomatic  breadth,  100  ;  pala- 
tal length,  96;  mastoid  breadth,  62;  length  of  crown  of  upper  carnassial 
tooth,  20.5. 

Canis  pallidus  sp.  nov. 

Type  locaidij. — Johnstown,  Brown  County,  Nebraska.  Type  No.  77093, 
cJ'  young  adult,  U.  S.  National  ]\Iuseum,  Department  of  Agriculture  col- 
lection.    Collected  March  12,  189(5,  by  E.  E.  Fast. 

Clniracters. — Similar  to  C.  hdrans.  but  everywhere  jaaler;  backs  of  ears 
buff  instead  of  fulvous  ;  skull  and  teeth  smaller. 

C'o/or.— Muzzle  dull  ochraceous  buff;  top  of  head  grizzled  grayish  fainily 
tinged  with  bufi';  ears  buft";  upper  parts  ])ale  huffy  whitish  or  soiled  white 

*  The  skulls  of  C.  latrans  used  in  the  present  comparison  are  from  Elk 
River,  Minnesota. 
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spariiio'ly  mixed  with  black  hairs,  es^peoially  along  middle  of  Ijack  ;  under 
]tai1s  wiiite  ;  no  distinct  collar  (long  hairs  of  throat  not  noticealdy  tipjied 
witli  l)lack)  ;  fore  and  hind  legs  and  feet  soiled  white  with  faint  hutly 
suffusion  on  outer  side  of  fore  legs,  and  tinged  with  palest  fulvous  on  outer 
side  of  hind  legs;  tail  pale,  under  side  white  hasally,  becoming  butl",  and 
narrowly  tipped  with  black. 

Cranial  and  denial  charQCters. —f^kuW  and  teeth  similar  to  those  of  C. 
latranst,  but  slightly  smaller.  The  lower  premolars  and  carnassial  and 
the  upper  carnassial  and  first  molar  are  decidedly  smaller  and  less  swollen 
than  in  latrnns. 

Eemarks. — C,  jMxUidus  is  a  pale  arid-land  representative  of  latran.i.  It 
inhabits  the  Great  Plains  fr-om  eastern  Coloi'ado  northward  into  Canada, 
and  is  common  throughout  Montana  except  in  tlie  mountains.  On  the 
southern  plains,  from  eastern  Colorado  southward,  it  is  replaced  by 
another  species.  Specimens  of  both  have  been  obtained  at  Arkins, 
Colorado. 

Measurements. — Unfortunately  we  have  no  flesh  measurements  of  the 
type  specimen,  but  the  hind  foot  (dry")  measures  77  millimeters.  The 
form  averages  a  little  smaller  than  C.  lalrans. 

<yant(d  measurements. — {^  adult,  Johnstown,  Nebraska.)  Basal  lengtli. 
177;  basilar  length  of  Hensel,  17o;  zygomatic  breadth,  100;  palatal 
length,  9:!;  mastoid  ])readth,  ()'.]. iS;  length  of  crown  of  upper  carnassial 
tooth,  21. 

Canis  lestes  sp.  nov. 

Ti/pe  locaUti/.  — Toyabe  Mountains  near  Cloverdale,  Nevada.  No.  'itVih 
(^  adult,  U.  S.  National  Museum,  Dej^artment  of  Agriculture  collection. 
Collected  November  21,  1890,  by  Vernon  Bailey.     Original  No.  222:5. 

Geograplile  distribution. — Transition  and  Upper  Sonoran  areas  from  the 
Rocky  Mountains  westward,  and  from  the  arid  interi(jr  of  Britisli  Columbia 
(Aschroft,  Shnswap)  southward  over  Washington  and  Oi'egon,  and  the 
mountains  farther  south  to  the  i^lateau  region  of  northern  Arizona  and 
New  Mexico,  and  thence  southward  along  the  continental  divide  to  the 
Mexican  boundary.  In  California  C.  iMcs  inhal)its  the  coast  ranges  about 
San  Luis  Obispo  and  probably  elsewhere,  as  well  as  the  Sierra  Nevada, 
and  in  winter  it  wanders  out  over  the  deserts,  invading  the  I'ange  of 
C.  est  or. 

Oiaracters. — Size  large  (next  to /'(?/'«»s) ;  ears  and  tail  large;  coloration 
almost  as  in  latrans  ;  cranial  characters  as  in  pallid  us,  but  skull  and  teeth 
averaging  somewhat  larger. 

Color. — Muzzle  very  pale  cinnamon  rufous  ;  top  of  head  from  a  little  in 
front  of  eyes  to  ears  grizzled  gray  and  ochraceous  ;  crown,  nape,  and  ears 
fulvous,  deepest  on  ears ;  rest  of  upper  i)arts  grayish  huffy  mixed  with 
black  hairs  (general  effect  slightly  paler  than  in  latrans)  ;  underparts 
whitish,  more  or  less  suffused  with  huffy  across  middle  of  belly;  long 
hairs  of  throat  conspicuously  tipped  with  black,  forming  a  broad  '  ruff' ; 
fore  and  hind  legs  and  feet  buffy-ochraceous  on  outer  side,  whitish  on 
inner  side  and  on  upper  surface  of  hind  feet;   tail  broadly  tii)ped  with 
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lilack  ;  its  lower  surface  whitish  on  basal  third  ;  ochraceons  on  distal  two- 
thirds,  the  liairs  of  terminal  third  moderately  tipped  with  black,  the 
black  increasing?  toward  black  end  of  tail. 

Cranial  and  dental  dtaraclers. — Skull  and  teeth  clearly  of  the  palUdas 
type ;  premolar  and  carnassial  teeth  smaller  arid  less  swollen  than  in 
lairans.  Compared  with  C.  ochropiiJi,  the  skull  and  teeth  are  larger  and 
more  massive  and  the  rostrum  is  much  broader.  A  much  closer  resem- 
blance exists  Ijetween  C.  leMes  and  the  broad-muzzled  pen'msulx  and/rus- 
tror.  Contrasted  with  peninsid.r,  the  skull  is  somewhat  larger  and  the 
eeth  heavier;  contrasted  with  fruxir or,  the  skull  is  smaller  (decidedly 
shorter),  more  massive,  the  frontals  flatter  and  less  elevated  posteriorly, 
and  the  teeth  very  much  larger. 

Remarks. — Externally  Canh  fey/(?.s  resembles  C.  latrans,  being  much  moi'e 
highly  colored  tlian  its  nearest  relative,  C.  pallidas.  On  the  other  hand, 
it  is  decidedly  paler  than  either  peninsahc  or  frastror.  Its  ears  are  larger 
than  those  of  pallidas  and  frustror,  but  smaller  than  those  of  j^eninsahe. 

Measurements. — Tyi^e  specimen,  (^  adult:  total  length,  1116;  tail  ver- 
tebra?, 320 ;  hind  foot,  200. 

Cranial  measurements. — Type  si^ecimen,  (^  adult,  rather  old :  basal  length, 
170;  basilar  length  of  Hensel,  166;  zygomatic  breadth,  102;*  palatal 
length,  88;  mastoid  breadth,  62;  length  of  crown  of  ui)per  carnassial 
tooth,  21.5. 

Canis  frustror  Woodhouse. 

Canis  frustror  Woodhouse,  Proc.  Acad.  Xat.  Sci.  Phila.,  V,  147,  1851. 

7)/pe  localitj/.— Fort  Gibson,  at  junction  of  Neosho  River  with  the  Ar- 
kansas, Indian  Territory. 

Cluiracters.'f — Similar  to  C  peninsuLr,  but  somewhat  larger ;  colors  jialer, 
eai's  shorter,  rostrum  longer. 

Color. — INIuzzle  cinnamon  rufous ;  space  between  eyes  and  reaching  half 
way  to  ears  grizzled  gray  and  fulvous;  top  of  head,  nape,  and  ears  |)ale 
fulvous,  deepest  on  the  ears;  rest  of  upper  parts  buffy-ochraceous,  pro- 
fusely mixed  with  black  ;  under  parts  whitish,  with  a  strong  buffy-ochra- 
ceous suffusion  across  middle  of  belly  ;  long  hairs  of  throat  conspicuously 
tipped  with  black,  the  black  hairs  running  l)ack  over  breast  along  median 
line  ;  fore  and  hind  legs  and  feet  fulvous  all  round,  deepest  on  outer  side  ; 
upper  surface  of  forearm  and  feet  abundantly  mixed  with  black,  wdiich 
forms  an  almost  continuous  stripe;  antero-external  face  of  tliigh  well 

*The  skull  of  the  type  is  unusually  broad  across  the  zygomata.  The 
normal  zygomatic  breadth  in  adult  male  skulls  is  about  97.' 

t  The  present  description  is  from  a  specimen  from  Padre  Island,  Texas, 
which  is  unquestionably  paler  and  less  red  than  the  animal  of  the  interior. 
Audubon  describes  one  from  San  Antonio,  Texas,  as  having  the  neck  red- 
dish brown,  "  with  bars  under  the  throat  and  on  the  chest  and  belly  of  a 
reddish  tinge."  The  type  specimen  of  <J.  frustror  is  in  the  National  ]Mu- 
suem  and,  as  pointed  out  by  P>airii,  is  liardK'  half  grown. 
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spriiikletl  witli  blark  hairs  which  reach  down  more  than  half  way  to  lieel  ; 
under  side  of  tail  fulTOUs,  white  basall}S  anil  witli  hairs  of  distal  half 
conspicuously  tipped  with  black. 

Cranlnl,  and  dental  c/(amcters.— Skulls  from  Padre  Island  and  Nueces  Bay 
are  similar  to  those  of  C.  pmlnsahv  from  Lower  California,  except  that 
they  are  somewhat  larger,  have  decidedly  longer  rosti'ums  and  more  ele- 
vated frontals.  The  elevation  of  the  frontal  shield  postei'iorly  is  greater 
than  in  any  other  Coyote.  The  teeth,  though  relatively  smaller,  are  almost 
as  large  as  in  peninmlx.  In  the  Nueces  Bay  skulls  the  upper  carnassial  is 
peculiarly  swollen  and  rounded  anteriorly,  with  the  inner  cusp  set  back 
consideralily  behind  the  anterior  plane  of  the  tooth. 

Remavl-s.—Canisfrustror  (assuming  the  name  to  apply  to  the  Padre  Island 
specimen  above  described)  resembles  C.  pen'mmlx  from  Lower  California  in 
general  characters,  differing  chiefly  in  somewhat  larger  size,  paler  colora- 
tion, shorter  ears,  larger  amount  of  black  on  forearm,  and  longer  rostrum. 

Measurements. — J^  young  adult.  Padre  Island,  Texas  :  total  length,  1190  ; 
tail  vertebrae,  320 ;  hind  foot,  200. 

Cranial  measurements.— c^  adult  from  Padre  Island,  Texas :  basal  length, 
182 ;  basilar  length  of  Hensel,  179  ;  zygomatic  breadth,  102 ;  palatal  length , 
94;  mastoid  breadth,  ()3;  length  of  crown  of  upper  carnassial  tooth,  19. 

Canis  cagottis  (Hamilton  Smith). 

Lijciscus  cagottis  Hamilton  Smith,  Jardine's  Nat.  Library,  Mammals,  vol. 

IV,  164,  1839. 
f  Canis  nigrirostris  Licht.,  Abhandl.  K.  Akad.  Wiss.,  Berlin  (1827),  pp.  105- 

10(),  1830. 

Ti/pe.  locality.— B\o  Frio,  between  City  of  Mexico  and  Puebla,  Mexico. 

Characters.* — Similar  to  C.perdnsuhe,  but  slightly  larger  and  redder,  with 
somewhat  shorter  ears,  larger  teeth,  and  broader  rostrum. 

CoZor.— Muzzle  bright  ferruginous;  top  of  head  grizzled  buffy-grayish 
and  fulvous,  the  fulvous  predominating,  especially  posteriorly;  crown, 
nape,  and  ears  fulvous,  deepest  on  the  ears ;  rest  of  upper  parts  grizzled 
fulvous,  buffy,  and  black  (the  black-tipped  hairs  worn  off  in  the  Cerro 
San  Felipe  specimen,  but  probably  very  aliundant  and  conspicuous  in 
winter  pelage) ;  fore  legs  and  feet  dull  fulvous,  with  very  little  black  over 
wrists;  hind  legs  and  feet  deep  fulvous  on  outer  side,  the  legs  abruptly 
whitish  on  inner  side  and  feet  much  i^aler  on  upper  surface;  under  sur- 
face of  tail  fulvous,  whitish  basally  ;  hairs  of  terminal  third  black-tipped. 

Cranial  and  dental  characters.— The  skull  of  the  adult  male  from  Cerro 
San  Felipe  agrees  with  that  of  the  type  specimen  of  Canis  peninsuhc  in 
size  and  general  cranial  characters,  but  has  the  base  of  the  rostrum 
very  much  thicker  and  more  swollen,  a  broader  and  shorter  palate 
(remarkably  broad  posteriorly),  broader  interpterygoid  fossa,  and  much 
shorter  mandible,  which  is  strongly  bellied  under  the  carnassial  and 
molars.     The  teeth  are  larger  and  heavier,  particularly  those  of  the  lower 

*  The  present  description  is  based  on  a  specimen  {(^  adult)  from  the 
Cerro  San  Felipe,  Oaxaca,  INIexico,  in  summer  pelage. 

5— Biol.  Soc.  Wash.,  Vol.  XI,  1807 
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jiiw.  Tlie  upper  cariiassial  is  much  more  i^wollen  and  broadly  rounded 
anteriorly,  with  a  relatively  insijjnificant  inner  cusp  {pi-otocme) .  The 
first  upper  molar  is  very  large  and  broad  and  is  broadly  rounded  on  the 
inner  side,  without  the  posterior  emargination  of  C.  peiiiusujR\  The  last 
upper  molar  is  suljquadrate  and  in  contact  with  the  first  for  nearly  half 
the  length  of  the  anterior  face.  The  lower  premolars  and  carnassial  are 
much  larger,  heavier,  and  more  crowded  than  in  peninsulx,  but  the  pos- 
terior molar  is  minute  on  one  side  and  absent  on  the  other  (without  trace 
of  alveolus).  A  very  young  skull  from  the  volcano  of  Toluca,  which  has 
not  shed  the  milk  teeth,  has  enormous  audital  bulke  ;  but  very  young 
skulls  of  wolves  always  have  larger  bullae  than  adults. 

Remarks.  —  Hamilton  Smith's  original  description  of  cagoitis  is  as  follows : 
"  The  Caygotte  of  the  Mexican  Spaniards,  and  most  probably  the  Coyotl 
of  the  native  Indians,  is  a  second  species,  but  slightly  noticed  by  trav- 
elers. Mr.  William  Bullock  observed  it  near  Eio  Frio,  in  the  Mexican 
Territory,  and  was  informed  by  muleteers  then  with  Iiim  that  it  was  the 
Caygotte,  a  very  fierce  kind  of  wolf.  The  individuals  lie  saw  were  in  size 
equal  to  a  hound,  of  a  brownish  rusty  gray,  with  buff'-colored  limbs,  and 
rather  a  scanty  brush."  While  there  is  nothing  distinctive  about  this 
description,  it  may  be  assumed,  on  geographic  grounds,  to  apply  to  the 
animal  from  the  Cerro  San  Felipe.  For  the  same  reason  one  would  expect 
Lichtenstein's  C.  nigrirostris  to  belong  here  also ;  Ijut  Lichtenstein  states 
that  his  animal  has  a  black  muzzle  and  short  pointed  ears,  characters  not 
possessed  by  any  Coyote  known  to  me.  Lichtenstein's  specimen  was  col- 
lected by  Deppe  at  Real  de  Arriba,  in  the  State  of  Mexico.  If  its  skull 
is  still  in  the  Berlin  Museum,  its  relations  to  the  Cerro  San  Felipe  skull 
may  be  easily  ascertained.  If  not  a  freak  it  may  be  the  large  wolf  of 
southern  Mexico. 

Measurements — Adult  jj' from  Cerro  San  Felipe,  Oaxaca:  total  length, 
11P.2;  tail  vertebne,  304;  hind  foot,  195. 

Cranial  ntedsiireineiits. — -Adult  (5^  from  Cerro  San  Felipe:  basal  length, 
1()4  ;  basilar  lengtli  of  Hensel,  160  ;  zygomatic  breadth,  98  ;  palatal  length, 
84;  mastoid  breadth,  59;  length  of  crown  of  upper  carnassial  tooth,  21. 

Canis  peninsulae  sp.  nov. 

Type  locality. — Santa  Anita,  Cape  St.  Lucas,  Lower  California.  Type 
No.  74245,  (^  adult,  U.  S.  National  Museum,  Department  of  Agriculture 
collection.     Collected  May  15,  1895,  by  J.  E.  McLellan. 

General  characters. — Similar  to  C.  ochropus  in  size,  large  ears,  and  rich 
coloration,  but  colors  darker  and  redder,  underside  of  tail  blacker  ;  belly 
marked  with  black-tipped  hairs  ;  rostrum  nmch  broader. 

Color. — Muzzle  cinnamon  rufous,  the  cheeks  abundantly  mixed  with 
black  hairs,  almost  forming  a  black  patch  under  eyes  ;  top  of  head  griz- 
zled grayish  fulvous,  mixed  with  black  hairs  between  and  above  eyes ; 
ears  rich  fulvous;  upper  parts  buffy-ochraceous  profusely  mixed  with 
l)lack  (under  fur  pale  fulvous) ;  underparts  strongly  washed  with  bufiy- 
ochraceous  or  even  pale  fulvous,  with  numerous  black-tipped  hairs  be- 
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tween  fore  legs  ami  along  middle  of  belly  ;  long  hairs  of  throat  forming  a 
strongly  marked  collar,  tinged  with  bufi'y  and  conspicuously  mixed  witli 
black-tipped  hairs;  fore  and  hind  legs  and  feet  fulvous;  underside  of  tail 
fulvous,  whitish  basally  ;  distal  half  with  long  hairs  conspicuously  tipped 
with  black,  forming  a  black  veil  over  the  fulvous. 

Cranial  and  dental  characters. — The  skull  whic;h  Canis  2)euf».s»?;i'  i-esem- 
bles  most  (-losely  is  an  adult  male  from  the  Cerro  San  Felipe,  State  of 
Oaxaca,  JNIexico,  assumed  to  belong  to  the  species  named  cagottis  by 
Hamilton  Smith.  The  skull  of  the  type  specimen  of  peninsulse  agrees 
with  the  Cerro  San  Felipe  skull  essentially  in  size  and  general  characters, 
but  the  rostrum  is  not  so  short  and  broad  (in  the  Cerro  San  Felipe  skull 
it  is  remarkably  broad  posteriorly),  and  the  lateral  teeth,  though  large, 
are  uniformly  smaller  and  less  swollen.  The  diflerence  is  most  marked 
in  the  lower  jaw.  Compared  with  C.  fruslror  from  Texas,  the  skull  of 
'peiiiujiulic  is  shorter,  the  frontal  shield  lessel  evated  posteriorly,  and  the 
lateral  teeth  larger.  Compared  with  its  neighbor  from  the  interioi-  of 
California,  C  ochvopus,  the  rostrum  is  ver\^  much  broader,  the  wliole 
skull  heavier  and  more  massive,  the  horizontal  ramus  of  the  mandible 
deeper  and  more  '  bellied,'  and  the  lateral  teeth  larger  and  thicker. 

Cranial  measurements. — Type  skull,  (5^  adult :  basal  length,  1(J9  ;  basilar 
length  of  Hensel,  167  ;  z\'gomatic  breadth,  9!) ;  palatal  length,  90  ;  mastoid 
l)readth,  57;  length  of  crown  of  upper  carnassial  tooth,  20.5. 

Canis  microdon  sp.  nov. 

Type  locality. — Mier,  on  Rio  Grande  River,  State  of  Tamaulipas,  ^Mexico, 
^o.  3^ei4,  (^  adult,  U.  S.  National  Museum,  Department  of  Agriculture 
collection.    Collected  April  28, 1891 ,  by  William  Lloyd.    Original  No.  478. 

Characters. — Size  small ;  coloration  rather  dark  ;  upper  surface  of  hind 
foot  whitish;  belly  sprinkled  with  black-tipped  hairs;  carnassial  and 
molar  teeth  very  small. 

Color. — Muzzle  pure  cinnamon  rufous  ;  top  of  head  grizzled  grayish  and 
ochraeeous;  ears  fulvous;  rest  of  upper  parts  buffy-ochraceous,  pro  fusel}' 
mixed  with  black  hairs  (under  fur  buffy  or  butF\'-ochraceous;  ;  under 
parts  whitish  between  fore  legs  and  between  thighs;  middle  of  belly 
bufFy,  with  black-tipped  hairs  extending  all  the  way  across  and  also 
reaching  forward  along  median  line  to  long  hairs  of  throat,  which  latter 
are  strongly  marked  with  black-tipped  hairs  ;  fore  legs  and  feet  fulvous, 
becoming  whitish  on  inner  side  of  leg;  upper  side  of  forearm  strongly 
mixed  with  black;  hind  legs  and  feet  pale  fulvous  on  outer  side,  chang- 
ing to  white  on  inner  side  of  leg  and  upper  surface  of  foot ;  under  .side  of 
tail  pale  bufty  fulvous,  whitish  at  base,  and  with  hairs  of  distal  half 
broadly  tipped  with  black. 

Cranial  and  dental  characters. — Skull  short  and  broad ;  muzzle  and  palate 
exceedingly  short  and  broad  ;  teeth  small,  particularly  the  carnassial  and 
first  upper  molar. 

Remarks. — Canis  microdon  does  not  require  close  comparison  with  any 
known  wolf.     From  its  nearest  relative,  C.  mearnsi,  it  differs  in  shorter 
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rostrum,  smaller  upper  carnassial,  aud  more  emarginate  first  upper  molar. 
P^xternally  it  differs  from  )neanm.  conspicuouslj-,  the  upper  parts  being 
darker  and  the  fulvous  tints  deeper,  duller,  and  less  extensive.  In  mearnsi 
the  whole  of  the  legs  and  feet  are  bright  orange-fulvous.  In  vdcrodon.  the 
white  of  the  under  parts  reaches  down  on  the  inner  side  of  the  legs  all 
the  way  to  the  wrists  and  ankles,  and  the  upper  surface  of  the  hind  feet 
is  white. 

Canis  microdon  is  distantly  related  to  C.  vlg'dis,  of  the  south M'est  coast  of 
Mexico,  but  it  differs  from  rigUis  in  numerous  and  imj^ortant  characters. 
The  palate  is  shorter  and  broader,  and  the  carnassial  and  molar  teeth  of 
the  male  are  about  the  size  of  those  of  the  female  ri gills.  The  external 
differences  are  even  more  marked.  The  sides  of  the  ftice  lack  the  con- 
spicuous black  hairs  of  rigUia ;  the  under  fur  of  the  back  is  buffy  or  pale 
buffy-ochraceous  instead  of  fulvous;  the  belly  is  white  and  buffy,  abun- 
dantly mixed  with  l)lack-tii)ped  hairs  instead  of  everywhere  saturated 
with  fulvous;  the  fulvous  of  the  fore  and  hind  legs  is  pale  and  less  ex- 
tensive ;  the  black  of  the  forearm  less  extensive ;  the  color  of  the  hind 
legs  and  feet  entirely  different :  the  outer  side  only  of  the  hind  leg  is  ful- 
vous, the  inner  side  being  white  and  the  upper  surface  of  the  hind  foot 
white  or  wliitish.  In  r/y/Z/.s  tlie  hind  legs  and  feet  are  deep  fulvous  all 
round.  Tlie  hairs  of  the  distal  half  of  the  tail  are  broadly  tipped  with 
black,  while  in  rigilis  they  are  fulvous  throughout. 

Measurements. — Type  specimen,  ^  adult:  total  length,  1070;  tail  ver- 
tebrae, 320;  hind  foot,  181) ;  weight,  28  pounds. 

Cranial  ineasareinents. — Basal  length,  161  ;  Ijasilar  length  of  Hensel,  158  ; 
zygomatic  breadth,  93.5 ;  palatal  length,  84 ;  mastoid  breadth,  57  ;  length 
of  crown  of  upper  carnassial  tooth,  16.5. 

Canis  mearnsi  -  sj).  nov. 

Tgpe  lomlitg. — Quitobaquita,  Piuia  County,  Arizona.  No.  59899,  (^ 
young  adult,  U.  S.  National  Museum.  Collected  February  5, 1894,  by  Dr. 
Edgar  A.  INIearns.     Original  No.  2925. 

Characters.— ii'vLQ  small;  ears  medium  ;  coloration  rich  and  bright,  the 
fulvous  tints  exceedingly  bright  and  covering  the  whole  of  the  fore  and 
hind  legs  and  feet.     Skull  and  teeth  small. 

Color. — ^luzzle  cinnamon  rufous  ;  space  between  eyes  grizzled  grayish 
and  fulvous;  top  of  head,  nape,  and  ears  rather  light  fulvous;  rest  of 
upper  parts  buffy-ochraceous  bountifully  mixed  with  black-tipped  hairs 
(under  fur  bright  bufly-ochi-aceous) ;  under  parts  in  pectoral  and  inguinal 
regions  whitish,  middle  part  of  belly  suffused  all  the  way  across  with 
])ufry-ochraceous;  throat  buffy,  the  long  hairs  black-tipped;  fore  and 
hind  legs  and  feet  bright  orange-fulvous  all  round ;  upper  side  of  fore 

*  Named  in  honor  of  Dr.  PMgar  A.  iMearns,  U.  S.  A.,  whose  name  will 
always  be  associated  with  the  mammals  of  the  ^Mexican  boundary,  and 
through  whose  courtesy  I  am  indebted  for  the  opportunity  of  describing 
the  species. 
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legs  moderately  mixed  with  lilack  ;  underside  of  tail  pale  fulvous,  whitish 
at  very  base,  hairs  of  distal  half  black-tipped  ;  extreme  end  of  tail  black, 
usually  with  a  few  white  hairs. 

Cranial  and  dental  c/(«rad('/-.s.— Skull  and  teeth  small  and  light  as  in  C. 
extur;  a  little  larger  tlian  in  C.  micmdon  from  Mier,  Tamaulipas. 

lieniark.^.—Cauis  mearnsi  is  the  handsomest  of  the  Coyotes.  It  differs 
from  C.  microdon  of  the  Lower  Rio  Grande  region  in  slightly  larger  size 
and  in  the  greater  extent  and  much  brighter  tints  of  the  fulvous  parts. 
The  fore  and  hind  legs  and  feet  are  bright  orange- fulvous  all  round  ;  in 
C.  microdon  the  fulvous  is  deeper  and  duller  and  the  white  of  the  inguinal 
region  reaches  down  on  the  inner  side  of  the  hind  leg  to  the  ankle  and 
covers  the  upper  surtiice  of  the  foot,  and  in  the  fore  leg  a  white  stripe 
reaches  all  the  way  down  the  posterior  aspect  of  the  leg  to  the  wrist. 
Compared  with  microdon,  the  throat  and  middle  part  of  the  belly  are  more 
oohraceous  and  have  fewer  black-tipped  hairs— the  belly  practically  none. 
The  skull  and  teeth  of  meartisi  are  almost  exactly  like  those  of  estor,  but 
in  coloration  the  two  animals  differ  so  widely  as  to  require  no  comparison. 
Nevertheless,  specimens  collected  by  Dr.  Mearns  atTinajas  Altas,  Arizona, 
are  so  much  paler  than  typical  mearnsi  as  to  suggest  intergradation. 

Measitrementx.— Female  adult  from  type  locality:  total  length,  1100; 
tail  vertebra,  330;  hind  foot,  180  (measured  in  flesh  by  Dr.  ^Nlearns). 

Cranial  measurements.— Type  specimen,  (^  young  adult,  not  fully  grown  : 
basal  length,  163;  basilar  length  of  Hensel,  160  ;  zygomatic  breadth,  83; 
palatal  length,  88 ;  mastoid  breadtli,  5().o  ;  length  of  crown  of  upper 
carnassial  tooth,  19. 

Canis  estor  sp.  nov. 

Type  Zom^/7//.— Xoland's  ranch,  San  Juan  River,  Utah.  No.  57141,  ? 
adult,  U.  S.  National  Museum,  Department  of  Agriculture  collection. 
Collected  November  20,  1893,  by  J.  Alden  Loring.     Original  No.  1379. 

Characters.— Size  small;  coloration  pale,  but  not  quite  so  pale  as  in 
paUidus;  carnassial  and  molar  teeth  small. 

Color. — Muzzle  exceedingly  pale  fulvous;  top  of  head  grizzled  grayish 
and  ochi-aceous  buffy  ;  ears  and  nape  ochraceous  buff;  upj^er  parts  huffy, 
sparingly  mixed  with  black  hairs;  under  parts  whitish;  long  hairs  of 
throat  conspicuously  black-tipped  ;  some  black-tipped  hairs  along  median 
line  of  breast;  outer  side  of  fore  legs  bright  buff,  pale  on  inner  side  and 
on  fore  feet ;  outer  side  of  hind  legs  and  feet  buffy-ochi-aceous  ;  inner  side 
of  hind  leg  and  upper  surfiice  <>f  hind  foot  white  or  whitish  ;  under  side 
of  tail  ochraceous,  becoming  white  basally,  the  hairs  of  distal  half  con- 
spicuously tipped  with  black  ;  black  tip  short. 

Cranial  and  dental  cltaracte rs. —'SkuW  and  teeth  similar  to  those  of  C. 
mearmi,  but  lateral  teeth  slightly  larger.  Compared  with  typical  ocltropns, 
the  rostrum  is  somewhat  more  swollen  in  the  females  and  conspicuously 
more  in  the  males. 

Remarks.  —  Ca)iis  estor  bears  the  same  relation  to  C.  meartisi  that  pallidas 
does  to  lutrans.     Both  are  pale  desert  forms,  slightly  smaller  than  the 
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species  from  which  they  have  been  derived.  The  collection  of  the  Biologi- 
cal Survey  contains  siJcciniens  of  C.  entor  from  the  Mohave  Desert,  Death 
Valley,  the  Panamint  and  Inyo  ranges,  Owens  Valley,  the  San  Juan  in 
southeast  Utah,  FlowintiSin-ingsand  Humboldt  Wells,  Nevada,  and  Playa 
Maria  Bay,  Lower  California.     The  latter  are  not  typical. 

Meamn'nmds. — Type  specimen,  9  adult:  total  length,  1052;  tail  verte- 
bne,  300;  hind  foot,  179.  Measurements  of  an  adult  male  from  Granite 
Well  (base  of  Pilot  Knob),  Mohave  Desert:  tail  vertebne,  o40 ;  hind 
foot,  1V)5. 

Cranial  measuremeid-s.  —Type  skull,  $  :  basal  length,  159  ;  basilar  length 
of  Hensel,  155;  zygomatic  breadth,  89;  mastoid  breadth,  57;  palatal 
length,  84  ;  length  of  upper  carnassial,  17.2 

Canis  ochropus  Eschscholtz. 
Cauls  oHiropiis  Eschscholtz,  Zool.  Atlas,  HI,  pp.  1-2,  pi.  11,  1829. 

Ti/pe  fo«(/i7//.— 'California.'  (Specimens  from  Tracy,  San  Joatjuin 
County,  California,  assumed  to  be  typical.) 

Characters. — Externally  similar  to  C.  lafraus  and  Icstrs^  but  smaller, 
darker,  and  much  more  highly  colored,  with  very  much  larger  ears,  and 
very  much  smaller  skull  and  teeth. 

Color. — ]\ruzzle  dull  grizzled  cinnamon  rufous  ;  top  of  head  grizzled 
grayish  fulvous ;  ears  rich  fulvous  ;  nape  sometimes  fulvous ;  rest  of  upper 
parts  buffy-ochraceous,  profusely  mixed  with  black  hairs  ;  under  parts 
usually  whitish,  with  a  soiled  yellowish  wash  across  middle  of  belly,  l)ut 
sometimes  sufi'used  with  pale  fulvous;  long  bail's  of  throat  strongly  griz- 
zled with  black-tipped  hairs,  forming  a  conspicuous  '  ruff,'  the  black- 
tipped  hairs  sometimes  following  the  median  line  over  the  breast;  fore 
and  hind  legs  and  feet  dull  fulvous  all  round,  but  paler  on  inner  side  and 
most  intense  on  outer  side  of  hind  leg;  upper  side  of  forearm  strongly 
marked  with  black  ;  outer  side  of  thighs  strongly  grizzled  with  bhuik- 
tipped  hairs;  underside  of  tail  pale  fulvous,  white  basally,  and  tii>i)ed 
and  etlged  with  black  ;  hairs  of  terminal  third  of  under  side  of  tail  usually 
black  tii)ped;  extreme  tip  often  white. 

Cranial  and  dental  characters. — The  skull  (if  Canis  ocliroyins  is  dispropor- 
tionally  large  for  the  size  of  the  teeth,  and  the  rostrum  is  long  and  slender. 
(Compared  with  C.  estor,  probably  its  nearest  relative,  the  skull  is  slightly 
larger,  the  r(.»strum  decidedly  hjiiger  and  more  slender,  and  the  teeth  very 
slightly  larger.  Compared  with  its  neighbor,  C.  lestes,  with  which  the 
skull  agrees  essentially  in  length,  the  entire  cranium  is  jiarrovver,  par- 
ticidarly  the  rostrum,  and  the  lateral  teeth  are  so  much  smaller  as  to  need 
no  comparison. 

Measurements. — Average  of  four  females  from  Tracy,  California:  total 
length,  1110;  tail  vertebse,  295;  hind  foot,  180. 

Cranial  measurenients. — (^  adult,  Tracy,  California:  ba.sal  length,  177; 
basilar  length  of  Hensel,  174  ;  zygomatic  breadth,  94  ;  palatal  length,  98  ; 
mastoid  breadth,  62;  length  of  crown  of  upper  carnassial  tooth,  19.     An 
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adult  female  from  same  place  measures :  basal  lenixtli.  171  :  l)asilar  leuiitli 
of  Heusel,  107;  zygomatic  breadth,  94;  palatal  leugth,  90;  mastoid 
breadth,  59;  length  of  crown  of  upper  carnassial  tooth,  IS. 

Canis  vigilis  sp.  nov. 

Ti/pe  locality. — Manzanillo,  Colima,  Mexico.  Type  No.  Htlh  9  young 
adult,  U.  S.  National  ]Museum,  Department  of  Agriculture  collection. 
Collected  February  6,  1892,-by  E.  \V.  Nelson.     Original  No.  1840. 

Characters. — Similar  to  C.  peninsuhe,  but  darker  and  more  highly  col- 
ored, with  more  black  on  forearm  and  no  black  on  under  side  of  tail  ex- 
cept at  tip ;  upper  carnassial  and  first  molar  much  smaller. 

Color. — Muzzle  dull  cinnamon  rufous;  top  of  head  grizzled  bu fly  ful- 
vous and  black ;  ears  fulvous,  upper  parts  buflFy-ochraceous,  jirofusely 
mixed  with  black  (under  fur  fulvous) ;  under  parts  strongly  suffused  with 
pale  fulvous ;  throat  collar  with  black  tips  strongly  marked ;  fore  and 
hind  legs  fulvous,  as  in  ochropm^,  but  deeper,  especially  on  forefeet;  Ijlack 
on  upper  side  of  forearm  more  e.xtensive;  outer  side  of  thigh  and  leg 
strongly  intermixed  with  black-tipped  hairs,  which  reach  down  to  or 
below  knee  ;  under  side  of  tail  dull  pale  fulvous,  whitish  basally,  and 
tipped  with  black  (hairs  of  under  side  anterior  to  black  tip  not  tipped 
with  black). 

Cranial  and  dental  cliaracters. — The  skull  of  the  type  specimen  of  Canis 
vigilis,  a  young  adult  female,  agrees  in  general  characters  with  an  adult 
female  peninsuhe  from  Cape  St.  Lucas,  but  is  somewhat  lai'ger,  with 
slightly  broader  rostrum  and  longer  and  more  slender  mandible.  The 
upper  carnassial  and  molar  teeth,  however,  are  ver}'  much  smaller  and 
show  that  the  two  animals  belong  to  diffei'ent  sections  of  the  group.  Com- 
pared with  Canis  mearnsi,  its  nearest  neighbor  on  the  north,  C.  rlglli><  has 
a  larger  skull  and  very  much  smaller  teeth,  particularly  the  u])per  car- 
nassial and  first  molar.  The  first  upper  molar  is  decidedly  smaller  than 
in  any  known  form  excejst  (,'.  microdon,  from  which  it  differs  in  being 
deeply  notched  posteriorly. 

Measurements.— Type  specimen,  ?  young  adult:  total  length,  1155  ;  tail 
vertebrae,  335 ;  hind  foot,  190. 

Cranial  mea.surements.— Type  specimen :  basal  length,  166 ;  basilar  length 
of  Hensel,  163;  zygomatic  breadth,  87;  palatal  length,  85;  mastoid 
breadth,  59;  length  of  crown  of  upper  carnassial  tooth,  17.5. 
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COLLOMIA  MAZAMA,  A  NEW  PLANT  FROM  THE 
VICINITY  OF  CRATER  LAKE,  OREGON. 

BY  FREDERICK  V.  COVILLE. 


In  August,  189C>,  while  engaged  with  ^\i\  John  B.  Leiberg  in 
an  examination  of  tlie  flora  of  Crater  Lake  and  vicinity,  in  the 
state  of  Oregon,  a  violet-flowered  Collomia  was  discovered.  It 
was  at  once  recognized  as  a  probably  new  species,  and  a  descrip- 
tion was  drawn  in  the  field  from  the  fresh  specimens.  In  the 
transmission  of  our  season's  collection  to  the  National  Herba- 
rium at  Washington,  however,  the  specimens  of  this  plant,  with 
several  other  species  from  the  same  vicinity,  were  lost,  and  even 
after  a  most  careful  search  could  not  be  traced.  Fortunately  a 
single  complete  set  of  the  numbers  collected  had  l)een  withheld 
from  the  main  shi})mentand  stored  at  a  remote  and,  for  a  por- 
tion of  the  winter,  snowbound  point  in  Idalio.  The  two  sheets 
of  specimens  in  this  set  finally  reached  Washington  late  in 
Februar}^  and  now  make  possible  the  publication  of  the  species. 

Collomia  mazama  sp.  nov. 

Plant  pereimial,  few  to  many-.steinmed  from  a  slender  tap-root,  15  to  30 
centimeters  liigh,  ))elow  the  intiorescence  o;labrous  or  with  a  few  arachnoid 
viscid  hairs  on  the  stem  and  leaf-margins  ;  stems  terete,  commonly  1  to  2 
millimeters  in  diameter,  simple  np  to  the  inflorescence  ;  leaves  ol)lono- 
lanceolate  to  lanceolate,  commonly  3  to  6  centimeters  in  length,  acute  at 
apex  and  base,  acutely  and  somewhat  laciniately  3  to  o-toothed  above,  the 
uppermost  entire  and  sessile,  the  lower  often  oblanceolate  and  tapering 
into  a  short  narrowly  margineil  petiole;  iuHorescence  suhcapitately 
cymose,  sometimes  with  additional  short-pediincnlate  clusters  of  flowers 
from  one  or  two  of  the  upper  axils,  glaiidular-haii'}^  and  strong-scented  • 
bracts  similar  to  the  uppermost  leaves,  entire,  the  lower  usualfv  2  to  3  cen- 
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tiinetor^,  long  and  slight!}'  exceeding  the  flower-eluster  ;  calyx  coniiiionly  7 
to  i»  niiliinieteris  long,  with  the  [dicate  sinuses  characteristic  of  tiie  genus, 
the  lohes  equalingthe  tube,  triangular-lanceolate,  acuminate,  in  fruitreach- 
ing  a  length  of  5  or  6  luillimetens  ;  corolla  about  15  millimeters  long,  deep 
blue  to  violet-[)ui-i)le,  above  the  calyx  exjianding  into  a  funnel-shaped 
throat,  the  narrowly  ol)loiig-obovate  obtuse  moderately  divergent  lobes 
about  5  millimeti'rs  in  length  ;  stamens  slightly  exserted,  the  anthers  white, 
the  filaments  of  somewhat  unequal  length,  but  inserted  almost  equally 
about  halfway  from  the  sinuses  to  the  base  of  the  tube;  ovule  single  in 
each  cell  of  the  ovary ;  style  also  exserted,  the  stigma  3-lobed  ;  capsule 
al)out  half  as  long  as  the  fruiting  calyx,  narrowly  obovate,  truncate  or  de- 
pressed at  the  three-lobed  summit,  loculicidal  in  dehiscence,  the  3  valves 
partially  breaking  away  from  the  axis;  seed  about  3  millimeters  long, 
olive-brown  at  maturity,  linear-oblong,  obtuse  at  l)oth  ends,  sulcate  on 
the  axial  fiice  and  attached  to  the  placenta  for  ahjiost  its  whole  length, 
dull  i)ut  without  distinct  markings,  developing  the  characteristic  spiracles 
of  CoUomia  in  water. 

Type  specimen  in  the  United  States  National  Herbarium,  collected  Au- 
gust b3,  1896,  near  Crater  Lake,  in  the  Cascade  INIountains  of  Oregon,  at 
an  altitude  of  l.ilOO  meters,  by  Frederick  V.  Coville  and  John  B.  Leiberg, 
No.  429. 

This  showy  luid  beautiful  Collomia  is  remarkable  for  its  peren- 
nial habit  and  tlie  dee})  violet-lilue  color  of  its  flowers.  The 
glandular  hairs  of  the  calyx  and  peduncles  give  oflf  the  odor 
characteristic  of  most  of  the  Collomias  and  some  of  the  Phacelias. 
The  only  other  blue-flowered,  perennial  species  of  the  genus  is 
Collomia  deb  Ills  (Wats.)  Greene,  a  variable  plant,  first  collected  in 
southern  Utah,  later  in  western  Montana,  the  Cascade  Mountains, 
and  tlie  nortliern  8ierra  Nevada,  one  or  more  of  its  various  forms 
probabl}''  susceptible  of  varietal  or  specific  separation. 

The  plant  grows  in  abundance  in  slightly  moist,  open,  spar- 
ingly grassy  places  in  the  forest,  in  the  vicinity  of  streams  and 
wet  meadows,  about  five  kilometers  west  of  the  U2:)per  camping 
ground  at  Crater  Lake,  and  continues  southeastward  at  about 
the  same  altitude,  at  least  as  far  as  the  lower  camping  ground, 
about  two  and  a  lialf  kilometers  south  of  the  rim  of  the  lake. 
For  one  starting  from  tlie  junction  of  the  Rogue  River  and  Fort 
Klamath  roads  and  traveling  northward  toward  Crater  Lake, 
the  most  convenient  and  iirobably  the  first  i)lace  for  finding  the 
plant  is  on  the  fiat  ground  where  the  road  first  crosses  the  stream 
on  which  the  lower  cam[)ing  ground  is  situated.  Specimens 
were  seen  here,  but  not  in  abundance.  At  the  time  of  collect- 
ing, the  species  was  in  full  [lower,  nnd  very  few  of  the  specimens 
had  prodiice(l  mature  seeds. 
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^fazama  was  the  aboriginal  designation  of  the  Rocky  Monnt- 
ain  goat,  and  was  proposed  also  by  Rafinesque  as  a  generic  name 
for  the  same  animal.  The  name  is  now  well  known  tlirough  the 
organization  of  mountain-climbers  called  the  Mazamas,  who,  on 
August  21, 1896,  with  appropriate  ceremonies,  bestowed  the  name 
]Mount  Mazama  upon  the  mountain  within  whose  walls  Crater 
Lake  is  enclosed.  To  this  mountain  and  to  the  members  of  the 
organization  itself  this  plant  is  now  dedicated. 

EXPLANATION  OF  PLATE  I. 

Fig.  a,  Collomia  mazama,  flowering  i^ilant;  h,  flower;  c,  corolla,  split 
down  one  side,  showing  the  stamens  and  pistil  within  ;  d,  fruiting  calyx  ; 
e,  capsule,  after  dehiscence,  showing  the  valves  and  central  axis  ;  /,  seed, 
viewed  from  the  inner  fiice.  Figure  «  is  two-thirds  natural  size,  figures 
1i  to  e  enlarged  two  diameters,  and  figure /four  diameters. 
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DELPHINIUM    VIBIDESCEXS    AND    SAMBUCUS    LEIO- 

SPERMA,  TWO  NEW  PLANTS  FROM  THE 

NORTHWEST  COAST. 


BY  JOHN  B.  LEIBERG. 


In  the  collections  of  plants  recently  made  by  the  United  States 
Department  of  Agriculture  in  Oregon  and  Washington  occur  a 
red-berried  elder  which  api)arently  should  be  separated  from  the 
other  known  species,  and  a  remarkable  larkspur  w^ith  greenish- 
l)urple  flowers,  differing  conspicuously  in  this  respect  from  an}!- 
other  American  member  of  tlie  genus.  Descriptions  of  these 
two  ])]ants  are  given  herewith. 

Delphinium  viridescens  sp.  nov. 

Stem  1  to  1.5  meters  hiyh  from  fascicled  subfusiform  rootn,  smooth  Ijelow 
or  sometimes  minutely  pal:)erulent,  the  upper  portion  and  the  inflores- 
cence dense!}'  pubescent  witii  spreading  yellow  hairs  from  glanduhu- 
flask-shaped  bases ;  basal  an,l  t-auline  leaves  glabrous,  thin  in  texture, 
semicircular  in  outline,  8  to  10  centimeters  broad,  on  jietioles  12  to  1(5 
centimeters  long,  deeply  5- parted,  the  divisions  o  to  5-lobed  or  cleft ;  ui)per 
cauline  leaves  pubescent,  pinnately  3-parted,  the  divisions  3  to  7-cleft  or 
broadly  lobed,  often  stalked,  diminishing  upwards  and  becoming  linear  ; 
inflorescence  a  strict  narrow  raceme  about  30  centimeters  long,  in  very 
robust  plants  reaching  a  length  of  1  meter  ;  flowers  secund  or  sometimes 
subdistichous  in  the  raceme,  small  for  the  size  of  tlie  plant,  on  pedicels 
about  10  millimeters  in  length  ;  lower  sepals  ovate-acuminate,  about  8 
millimeters  long  and  5  millimeters  wide,  pilose  when  young,  becoming 
nearly  glabrous  in  age,  brown  tinged  with  dull  pur})le ;  spur  straight, 
about  1  centimeter  long;  laminae  of  lateral  petals  deeply  cleft,  densely 
pilose,  about  5  millimeters  long  and  4  millimeters  wide,  dull  i)ur])le  in 
color,  the  claws  narrow  and  about  6  millimeters  in  length  ;   upper  petals 
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about  1.7  centimeters  loiip,  inrliulin,ir  tlie  sliort  spurs,  bidentate  at  the 
apex;  follieles  a))out  7  inilliineter.s  long  and  2.5  millimeters  wide,  erect, 
])ubescent ;  seeds  nearly  cubical,  about  2  millimeters  long  and  of  nearly 
the  same  -width,  narrowly  scarious-winged  at  the  angles. 

Collected  near  Peshastin,  Okanogan  County,  Washington  ;  altitude,  500 
meters;  No.  56o,  Sandberg  and  Leiljerg,  1893.  Type  specimen  in  the 
United  States  National  Herbarium. 

A  well-marked  species  atid  in  aspect  very  different  from  all 
our  northwestern  forms.  By  its  technical  characters  it  occupies 
an  intermediate  })Osition  between  D.  hespenum  and  D.  distichum. 
From  the  former  it  difiers  in  its  fusiform  roots  and  much  larger, 
thinner,  glabrous,  less  divided  basal  leaves  ;  from  the  latter  spe- 
cies it  is  separated  by  its  conspicuously  yelloAV-pilose  inflores" 
cence,  its  less  dissected  cauline  leaves,  shorter  follicles,  and  more 
open  raceme.  By  the  small,  inconspicuous  brownish  or  green- 
ish-purjde  flowers  the  plant  may  be  separated  at  a  glance  from 
any  of  the  described  North  American  species  of  Delphinium. 

The  plant  is  common  in  the  wet  meadows  along  the  Wenatchee 
River,  in  the  State  of  Washington.  It  is  commonly  a  very  robust 
species,  sometimes  reaching  a  height  of  2  meters,  the  basal  leaves 
often  20  centimeters  broad. 

Sambucus  leiosperma  sp.  nov. 

Shrubby,  1.3  to  2  meters  in  height,  forming  with  its  spreading  stems 
loose  open  clumps;  pith  of  two-year-old  shoots  yellowish-brown  ;  leaflets 
5  to  7,  varying  from  oblong  to  lanceolate,  4.5  to  8  centimeters  in  length, 
1.5  to  3  centimeters  in  width,  acute  or  acuminate,  subsessile  or  short- 
petioled,  sharply  serrate,  the  apices  of  the  teeth  usually  inflexed,  smooth, 
or  witli  a  scattered  short  pubescence,  especially  on  the  petioles  and  the 
lower  surface  of  the  leaves  along  the  midrib;  stipules  present  on  the 
Howering  shoots,  subulate,  about  1  centimeter  long  and  0.5  millimeter 
wide;  cyme  oblong,  somewhat  flattened  when  in  fruit,  scabrous-puberu- 
lent,  tlie  branches  membranaceously  margined  at  tlie  forks  ;  flowers  yel- 
jowish-white,  drying  the  same  color ;  berry  scarlet,  containing  3  to  5 
seed-like  nutlets,  these  very  smooth,  2  to  3  millimeters  long  and  about 
1.5  millimeters  wide. 

Collected  at  Crater  Lake,  Oregon  ;  altitude  2230  meters,  No.  370,  Co- 
ville  and  Leiberg,  1896.  Type  specimen  in  the  United  States  National 
Herbarium. 

This  is  the  red-fruited  elder  of  the  higher  Cascades  of  Oregon 
and  Washington.  It  extends  northward  also  into  Alaska,  as  in- 
dicated by  specimens  in  the  National  Herbarium,  collected  on 
Kadiak  Island,  in  1888,  by  Mr.  C.  H.  Townsend,  naturalist  of  the 
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'Albatross.'  S.  pubens  JSl\chx.,  S.  melanncarpa  Gray,  and  S.  leio- 
sperma  form  a  group  wherein  the  specific  distinctions  lie  almost 
wholly  in  the  color  of  the  mature  fruit  and  the  character  of  the 
surface  of  the  nutlet.  To  these  three  species  should  be  added  a 
fourth,  the  ^S.  odlicarpa  of  Greene  (as  restricted).  The  character  of 
the  hard  covering  of  the  nutlets  in  the  latter  species  is  still  a  mat- 
ter of  uncertainty,  as  the  descriptions  contain  no  reference  to  this 
point.  Assuming,  however,  that  certain  specimens  of  red-fruited 
elder  in  the  National  Herbarium  collected  in  central  and  south- 
ern California  correctly  represent  that  species,  Ave  can  arrange 
the  group  as  follows  : 

Mature  fruit  scarlet. 

Surface  of  nutlets  transversely  rugose S.  inibens. 

Surface  of  nutlets  puncticulate S.  callicarpa. 

Surface  of  nutlets  smooth S.  leiosperma. 

IMature  fruit  black. 

Surface  of  nutlets  transversely  rugose S.  melanocarpa. 
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DESCRIPTIONS  OF  TWO  NEW  MURINE  OPOSSUMS 

FROM  MEXICO. 

BY  C.  HART  MERRIAIM. 


Two  very  different  type.s  of  pi.omy  opossunLS  are  known  from 
Mexico — -the  'red'  or  rufous  Mnrmosn  miiriiia  (Linn.)  and  tlie 
pale  asli}^  gray  M.  canesccns  (Allen).  Mr.  Nelson  obtained  rep- 
resentatives of  M.  murina  at  Chicharras  and  Huehuetan,  C/iiapas, 
and  Jutpiila,  Oaxoca,  and  of  M.  canescens  at  Santo  Domingo  de 
Guzman,  Isthmus  of  Tehuantepec  (the  type  locality);  Puerto 
Angel,  Tlapancingo,  and  Oaxaca,  Oaxaca ;  Amolac,  Fuehla ; 
Tlapa,  Lochi.  and  Aca}julco,  Guerrero,  and  Hacienda  Magda- 
lena.  CoUvin. 

The  specimens  of  the  M.  murina  type  are  paler  rufous  than 
the  tyi)ical  form  and  have  the  middle  of  the  face  abruptl}^  lighter, 
so  that  it  is  necessary  to  recognize  them  as  a  geographic  race  or 
subspecies.  The  Oaxaca  specimens  of  the  r((nescens  type  are 
markedlv  darker  than  typical  canescen><  and  differ  in  other  re- 
spects. The  form  is  here  described  as  distinct  under  the  name 
M.  oaxacx. 

Marmosa  oaxacae  sp.  nov. 

Ti/pe  {vom  City  of  Oaxaca,  Oaxaca,  Mexico.  No.  (38240,  9  adult,  U.  S. 
National  Museum,  Biological  Survey  collection.  Collected  August  14, 
1894,  by  E.  W.  Nelson  and  E.  A.  Goldman.     Original  No.  6571. 

Geogniplilc  didrihittion.—Sonoran  fauna  of  highlands  of  Oaxaca  ;  limits 
of  range  unknown. 

General  character.^.— Size  smuW,  amMer  than  a  iialf-grown  rat;  similar 
to  M.  canescem  (Allen),  hut  very  much  darker,  and  with  the  dark  of  upper 
parts  reaching  wrists  and  ankles  ;  feet  and  ears  smaller. 
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Color. — Upper  i)art8  from  just  bcliind  t^ves  t(i  ])ase  of  tail  dark  sepia 
brown  I  almost  dusky  in  fresh  pelage);  under  parts  ])utly  yellow,  murh 
deeper  than  in  raufxceiiK ;  median  fiiee  i)atch  (from  no.se  to  ))ehin(l  eyes) 
l)ale  buti'y  brown  ;  orbital  rings  large  and  black,  connected  posteriorly  by 
dark  top  of  head  ;  dark  color  of  upper  parts  reaching  wrists  and  ankles  ; 
tail  l)icolor,  dark  ul)ove,  whitish  beneath. 

Craitialchardders. — Skull  and  teetli  similar  to  those  of  D.  canescens,  but 
frontal  plate  a  little  broader.  Measurements  of  skull  of  type  specimen  : 
basal  length,  29;  zygomatic  breadth,  18.5;  palatal  length,  17;  interor- 
bital  bi-eadth,  4.8;  greatest  breadth  of  frontals,  8. 

lieiiiarks. — Marmosa  cxtxaac  is  an  upland  or  Sonoran  representative  of 
the  tropical  M.  canescens  of  J.  A.  Allen.  The  type  o{  cuncscens  came  from 
Santo  Domingo  de  Guzman,  on  the  Isthmus  of  Tehuantepec.  Specimens 
collected  b}'  Mr.  Nelson  extend  its  range  northwesterly  over  the  arid 
tropical  hills  and  lowlands  of  the  States  of  Oaxaca,  Guerrero,  and  Micho- 
acan  to  the  Hacienda  Magdalena,  in  Colima.  A  specimen  was  obtained 
as  far  inland  as  Ainolac,  Puebla. 

Marmosa  oaxac:^,  on  the  other  hand,  inhal)its  the  Sonoran  highlands  of 
Oaxaca,  at  the  extreme  southern  end  of  the  tableland  of  ^Mexico — a  very 
different  fauna.  The  two  forms  may  he  found  to  intergrade  where  the 
Sonoran  fauna  passes  into  the  tro[)ical,  but  no  evidences  of  intergradation 
are  to  be  seen  in  the  eleven  specimens  of  canescens  obtained  by  Nelson 
and  Goldman.  The  new  s])ecies  rests  on  two  specimens — the  type,  an 
old  female,  and  an  immature  male — both  from  Oaxaca 

Measurements  (of  type  specimen  in  flesh). ^Total  length,  263  ;  tail,  144  ; 
bind  foot,  IS. 

Marmosa  murina  mexicana  subsp.  nov. 

Ti/pe  from  Juquila,  Oaxaca.  No.  71526,  c?  im.,  U.  S.  National  Museum, 
Biological  Survey  collection.  Collected  Februai-y  28,  1895,  by  E.  W.  Nel- 
son and  E.  A.  Goldman.     Oi-iginal  No.  7571. 

(h'oi/rapliic  ili^lrihntidii. — Southern  Mexico,  in  States  of  Oaxaca  and 
Chiapas. 

General  clnirurlirx. — Similar  to  M.  murina,  but  rufous  of  upper  parts  de- 
cidedly paler,  and  middle  of  face  from  between  eyes  to  nose  abruptly 
Imtfy  [in  true  nmrina  the  rufous  reaches  forward  to  nose]  ;  eai'S  smaller. 

Color. — Upper  parts  from  l)etween  eyes  posteriorly  to  base  of  tail  cin- 
namon rufous,  gradually  fading  on  sides  to  ochraceous  huffy  on  belly  ; 
orbital  ring  black  and  reaching  anteriorly  to  whiskers;  middle  of  face 
fro;n  end  of  nose  to  between  centers  of  eyes  bufty,  in  marked  contrast  to 
rufous  of  top  of  head. 

Cranial  cliaraclers. — Skull  similar  to  that  of  3/.  marina,  but  interparietal 
l)roader  and  shorter. 

Measnrenients. — Type  specimen  (not  full  grown) :  total  length,  274  ;  tail, 
162;  hind  foot,  20.  An  adult  male  from  Chicharras,  Clnai)as :  total 
length,  ;].■)();  tail,  186;   hind  foot,  24. 
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PHENACOMYS  PREBLEI,  A  NEW  VOLE   FROM   THE 
MOUNTAINS  OF  COLORADO. 

BY  C.   HART  MERRLAM. 


During  the  past  few  3^ecars  the  field  parties  of  the  Biological 
Surve}'  have  collected  numerous  specimens  of  Phenacomys  in  the 
mountains  of  Idaho,  Montana,  and  Oregon.  All  of  these  si)eci- 
mens  belong  to  the  species  described  by  me  in  1891  under  the 
name  P.  orophihis  (N.  Am.  Fauna,  No.  5,  p.  66,  August,  1891), 
the  type  of  which  came  from  the  Salmon  River  Mountains,  in 
Idaho. 

In  August,  1895,  one  of  my  assistants,  Mr.  Edward  A.  Preble, 
trapped  a  new  species  on  the  side  of  'Twin'  or  'Lilies'  Peak, 
near  Longs  Peak,  Colorado,  at  an  altitude  of  about  2,700  meters 
(approximately  9,000  feet).  "  The  locality  was  perfectly  dry 
and  had  been  covered  by  a  forest,  most  of  which  liad  fallen." 
The  species  may  be  described  as  follows : 

Phenacomys  preblei  sp.  nov. 

Ti/pf  from  Longs  Peak,  Colorado.  No.  74513,  (^  adult,  U.  S.  National 
Museum,  Biological  Survey  collection.  Collected  August  12,  1895,  by  Ed- 
ward A.  Preble.     Original  No.  647. 

General  characters. — Size  rather  small ;  color  very  pale  and  decidedly 
ochraceous. 

Color. — Upper  parts  clay  color,  suffuse<i  with  ochraceous  bufl'  and 
heavily  lined  on  the  back  with  black-tipped  hairs;  feet  soiled  whitish  ; 
under  parts  white,  with  a  yellowish  tinge,  the  plumbeous  under  color 
showing  through. 

Cranial  and  dental  characters. SknU  similar  to  that  of  P.  orophUus,  but 
somewhat  smaller,  with  posterior  ends  of  ascending  l)ranches  of  premax- 
illte  more  broadly  expanded ;  interorV>ital  ridges  more  strongly  developed  ; 
jugal  decidedly  narrower  and  hardly,  if  at  all,  naortised  into  maxillary 
arm  of  zygoma ;  end  of  pterygoids  swollen  where  they  articulate  with 
audital  bullse. 

Meaanrenient^  (type  specimen). —Total  length,  1.30;  tail  vertebrae,  30; 
hind  foot,  17. 
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NOTES    ON    THE    LYNXES    OF    EASTERN    NORTH 

AMERICA,  WITH  DESCRIPTIONS  OF  TWO 

NEW  SPECIES. 

BY  OUTRAM  BANGS. 


The  genus  Lynx,  constituting  a  well  marked  group  of  cats  with 
many  species  in  both  North  America  and  Eurasia,  was  divided 
by  Gray,  in  1867,*  into  two  subgenera.  Lynx  and  Cervaria.  The 
division  was  made  on  wholly  inadequate  external  characters, 
but  the  great  differences,  both  cranial  and  external,  which  are 
now  known  to  exist,  fully  warrant  the  recognition  of  Graj^'s  two 
groups. 

Mr.  F.  W.  True,  in  1887,t  pointed  out  for  the  first  time,  I 
believe,  the  more  important  cranial  characters  that  separate 
the  members  of  the  subgenera  L^ynx  and  Cervaria.  Some  Euro- 
l)ean  authorities,  however,  lump  together  as  mere  races  the  very 
different  species  of  these  two  groups  and  will  not  even  recognize 
the  genus  Lynx  itself  as  more  than  subgenerically  distinct  from 
Fells.  American  mammalogists,  on  the  other  hand,  agree  in 
considering  Lynx  quite  worthy  of  full  generic  distinction. 

Genus  LYNX  Rai3nesqiie. 

o_Q       -\_-[  2-2       1-1 

Dental  formula  i  '— ^,  c  -— r,  j^m  — ^,  m  —-  =  28.     Legs  and  arms  long 

and  powerful ;  body  short ;  whole  build  dog-like  ;  tail  very  short ;  pelage 
full ;  a  ruff  of  long  hairs  around  throat ;  ear  with  decided  pencil  of  long 

*P.  Z.  S.,  1867,  p.  267.     (The  genus  was  called  Lynclms  by  Gray.) 
fProc.  U.  S.  Nat.  Mus.,  1887,  p.  8. 
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hairs  ;  skull  short  and  round  ;  audital  bulhe  small,  flat  and  hroad  ;  nasals, 
taken  together,  cone  shai)ed  (the  nasals  of  Felis,  taken  together,  are 
broadly  truncate  posteriorly) ;  no  distinct  lobe  on  inner  side  of  smaller 
upper  premolar. 

Subgenus  LYNX  Rafinesque. 

Feet  and  hands  very  large,  the  pads  small ;  tail  very  short ;  pelage 
long  and  loose ;  ear  with  long  pencil  of  hairs  (even  in  the  very  young 
kittens) ;  skull  broad  ;  rostrum  wide  ;  audital  bulla?  very  small  and  fiat ; 
palatal  exposure  of  presphenoid  broadly  flask  shaped  (Fig.  1)  ;  anterior 


Fig.  I.— Po.stpalatal  region 
of  L\nx. 


Fig.  2.— Po.stpalatal  region 
of  Ceivaria. 


condyloid  foramen  not  conffaetH  with  foramen  lacerum  posterius  ;  maxilla 
separated  from  nasals  by  the  meeting  (or  nearly  meeting)  of  the  descend- 
ing arm  of  frontal  and  ascending  arm  of  premaxilla ;  canine  teeth  slender ; 
lower  molar  tooth  very  large. 


Subgenus   CERVARIA  Gray. 

Feet  and  hands  small  (in  JJoridamts)  to  medium  (in  rufiis)  the  pads 
large  ;  pelage  full  l)ut  close  ;  tail  medium  (longer  than  in  Lynx)  ;  ear  with 
a  shoi't  pencil  of  hairs;  skull  narrow  ;  rostrum  narrow  and  '  ni{)ped  in  ' 
from  sides ;  audital  bulhe  deep  and  long  ;  palatal  exposure  of  prespiienoid 
strap  shaped  or  slightly  triangular  (Y\g.  2)  ;  anterior  condyloid  foramen 
co)ifii(nd  with  foramen  lacerum  2)osterius ;  maxilla  touching  na.sals  for 
some  distance  (much  as  in  genus  Felin) ;  canine  teeth  strong ;  lower  molar 
tooth  small. 

In  North  America  the  subgenus  Li/iix  contains  the  northern  species 
and  the  suligenus  Cemiyia  the  southei'n  species.  The  same  is  probably 
true  of  the  Eurasian  members  of  the  genus  Lynx,  although  I  have  been 
unable  to  find  a  description  of  the  skull  of  any  of  th6  more  southern 
species.  Mr.  True  examined  some  skulls  of  the  Swedish  Lynx  and  found 
that  it  belongs  in  the  restricted  subgenus  Lynx. 

The  sul)genus  Lynx  is  represented  in  eastern  North  America  by  two 
forms  : 

1.  Lynx  canadensis  (Geoff.)  occu])ying  the  whole  of  Boreal  North 
America  from  Maine  and  northern  New  York  to  Alaska,  but  now  very 
rare  and  apparently  becoming  extirpated  in  the  east. 
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2.  Li/ii.rxabsolanuH  sp.  nov.,  an  island  form,  contined  to  Newfoundland. 
The  subgenus  Cermria  is  represented  in  eastern  North  America  by 
three  forms : 

1.  Lijnx  raffas  ?v(/».s-  (Guldenstadt)  ranging  over  the  whole  central  re- 
gion from  about  northern  Georgia  north  to  the  coast  of  Maine. 

2.  Li/nx  rufns  floridamis  (Raf.)  occupying  the  whole  of  Florida,  and 
extending  west  along  the  Gulf  coast  to  Louisiana  and  north  on  the  At- 
lantic coast  certainly  to  southern  Georgia.  L.  foridauns  is  so  strongly 
marked  a  form  that  I  think  it  will  prove  a  distinct  species  when  speci- 
mens are  procured  at  points  where  it  meets  the  range  of  rufus.  It  is 
large,  but  lightly  built,  with  very  small  feet  and  hands,  and  darker  than 
rufus,  from  which  it  ditiers  in  color  pattern  also,  being  much  spotted 
and  having  black  waved  streaks  on  the  back.  The  skull  (pi.  i,  fig.  4) 
presents  the  extreme  of  slenderness  and  '  nipping  in  '  of  the  rostrum. 

;5.  Lynx  gigas  (sp.  nov.)  confined  to  the  Province  of  Nova  Scotia,  where 
it  is  apparently  insulated.  It  is  a  much  larger  and  more  powerful  animal 
than  L.  rufus,  of  a  brighter  and  deeper  color,  with  a  larger  skull,  flatter 
audital  bullee  and  much  heavier  dentition. 

Descriptions  of  New  Species. 
Lynx  subsolanus  sp  nov. 

(PL  II,  Fig.  2.) 

Type  from  Codroy,  Newfoundland.  cJ'  old  adult,  No.  1190,  collection 
of  E.  A.  and  O.  Bangs.     Collected  by  Ernest  Doane  June  13,  1894. 

General  characters. — Size  and  proportions  as  in  L.  canadensis,  from  which 
it  differs  in  much  darker  and  richer  color. 

Color. — Type  (in  summer  pelage)  :  Under  fur  on  sides  cinnamon  rufous 
throughout,  on  back  black  basally  and  hazel  terminally;  long  hairs 
I  much  longer  than  those  of  under  fur)  of  three  kinds:  (1)  wholly  black  ; 
(2)  wholly  dull  hazel,  and  (.'5)  banded  with  hazel,  yellowish  gray,  and 
black  ;  predominating  color  of  whole  uppei-  ]>arts  black  and  hazel  irregu- 
larity varied ;  face  dull  yellowish  gray,  upper  surface  of  ear  black,  with 
a  lai-ge  triangular  spot  of  dark  gray,  pencil  black ;  legs  and  arms  dull 
yellowish  hazel,  faintly  spotted  with  darker;  tail  very  short,  dull  hazel 
above,  dirty  white  below,  black  at  tip ;  belly  wood  brown  with  irregular 
spots  of  black,  the  long  hairs  dirty  white. 

Kitten  about  one-third  grown  (No.  5754  from  Bay  St.  George,  New- 
foundland). Whole  upper  parts  (including  legs  and  arms)  yellowish 
cinnamon,  somewhat  spotted  and  'lined'  with  blackish;  ears  with  long 
pencil,  as  in  tlie  adult ;  tail  cinnamon  with  black  tip  ;  under  parts  vary- 
ing from  soiled  white  to  wood  brown  and  faintly  spotted  with  black. 

Cranial  characters. — The  skull  of  L.  subsolanus  (pi.  i,  fig.  2)  is  similar  in 
all  its  characters  to  that  of  L.  canadensis. 
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Size  of  an  old  adult  (J"  skull  from  Bay  St.  George,  Newfoundland.* 
(No.  3798,  collei'tion  of  E.  A.  and  0.  Bangs) :  basilar  length,  112.2;  occipi- 
tonasal  length,  125.4;  last  upi)er  molar  to  foramen  magnum,  70.H;  zygo- 
matic breadth,  95  ;  mastoid  breadth,  58.2  ;  l)readtli  across  roots  of  canines, 
37.6;  greatest  length  of  .single  half  of  mandible,  93.2. 

Size.— Type  (cj^  old  adult):  total  length,  919;  tail  vertebrie,  109;  hind 
foot,  219;  ear  from  notch,  80. 

Lynx  gigas  sp.  nov. 

(PI.  II,  Fig.  1.) 

I'ype  from  fifteen  miles  back  of  Bear  River,  Nova  Scotia.  (J^  old  adult, 
No.  4951,  collection  of  E.  A.  and  0.  Bangs.  Taken  by  a  trapper  Decem- 
ber 11,  1895  (measured,  skinned,  and  sexed  by  O.  Bangs). 

General  did racters. — Very  stout  and  powerfully  built ;  size  very  large  ; 
colors  rich  with  much  black  on  upper  parts ;  triangular  spot  of  gray  on 
ear  very  small  ;  skull  large  and  strong;  audital  bullse  broader  and  flatter 
than  in  L.  ruffas ;  dentition,  especially  canine  teeth,  very  much  heavier 
than  in  L.  niffus. 

Type  (in  winter  pelage) :  Under  fur  cinnamon  rufous,  paling  off  on  sides 
and  becoming  more  intense  on  back  and  on  inner  sides  of  flanks;  long 
hairs,  cinnamon  and  black,  the  black  irregularly  mixed  in  spots  and 
streaks  which  are  most  conspicuous  along  middle  of  back  ;  ears  with  short 
pencil  of  Ijlark  hairs  ;  upper  surface  of  ear  black,  with  small  triangular 
spot  of  dark  gray  ;  tail  above  dull  cinnauKJU,  somewhat  mixed  with  black, 
below  white,  tip  black;  under  parts  dull  white,  spotted  with  black,  a 
pectoral  collar  of  cinnamon  ;  under  surfaces  of  feet  and  hands  black. 

Cranial  cliaraders. — Skull  (pi.  i,  fig.  1)  very  large  and  massive  ;  audital 
bulhe  broad  and  fiat;  basioccipital  wide  ;  distance  across  roots  of  canine 
teeth  great ;  mandible  very  heavy. 

Size  of  the  type  skull  (cJ*  old  adult) :  basilar  length,  117.2;  occipitonasal 
length,  132.2;  last  upper  molar  to  foramen  magnum,  72. (> ;  zygomatic 
breadth,  98.4  ;  mastoid  Ijreadth,  60  ;  Ijreadth  across  roots  of  canines,  39.2  ; 
greatest  length  of  mandil)le,  92. 

A  skull  of  Li/iix  riiffiis  rajfas  from  East  Hartford,  C(jnnecticut  f  (rf*  old 
adult),  measures:  basilar  length.  111;  occipitonasal  length,  124.8;  last 
upper  molar  to  foramen  magnum,  70.2;  zygomatic  breadth,  94;  mastoid 
breadth,  55.8;  breadth  across  roots  of  canines,  34.4;  greatest  length  of 
single  half  of  mandible,  86.2. 

Size. — The  type  (^  old  adult)  :  total  length,  1001 ;  tail  vertebrae,  177  ; 
hind  foot,  200. 

*The  skull  of  the  type  is  somewhat  injured  by  a  rifle  bullet  which 
passed  through  it  lengthwise, 
t  No.  1405,  collection  of  Charles  F.  Batchelder,  Cambridge,  Mass. 


PROC.  BIOL.  SOC.  WASH.,  XI,  1897 


PL.   II 


^ 


1 

•4 


■5^ 


ro 


EXPLANATION  OF  PLATE  II. 

Figures  about  one-fourth  life  size.     (Drawn  by  Dr.  J.  C.  McConnell.) 

Fig.  1.  Lijnx  [Crrntrla)  gigas  Bangs,  ^J'  old  adult  (type),  Bear  River,  Nova 
Scotia.     (No.  4951,  Bangs  collection.) 

Fig.  2.  Lipi.r  {Li/ri.r)  s^uhwlanus  Bangs,  (^  old  adult,  Bay  St.  George,  New- 
foundland.    (No.  3798,  Bangs  collection.) 

Fig.  3.  Lynx  {Cermria)  ruffus  rufus  (Giild.),  J^  old  adult.  East  Hartford, 
Connecticut.     (No.  1405,  collection  of  Chas.  F.  Batchelder.) 

Fig.  4.  Lgnx  {Cermria)  rxffns  forldwms  [Raf.),  cf  old  adult.  Oak  Lodge, 
east  peninsula,  opposite  Micco,  Florida.  (No.  3504,  Bangs  col- 
lection.) 
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DESCRIPTION  OF  A  NEW  RED  FOX  FROM  NOVA 

SCOTIA. 

BY  OUTEAM  BANGS. 


For  some  years  I  have  known  of  the  existence  in  Nova  Scotia  * 
of  a  large  red  fox,  nuieh  larger  and  of  a  deeper  color  tlian  the 
small  yellowish  red  Vulpes  pennsylvanica  typica  (Bodd.)  of  the 
Central  States.  I  have  had  some  difficnlty  in  getting  specimens 
of  this  fox,  but  now  have  a  series  of  five  skins  and  six  skulls  from 
Digb}',  Bear  River,  and  Annapolis,  Nova  Scotia.  Unfortunately 
my  specimens  are  mostly  females  or  young.  ■  I  have  no  skin  and 
only  one  skull  of  a  ver}^  old  male.  The  old  males  are  often  of 
great  size.  My  friend,  H.  A.  P.  Smith,  Esq.,  of  Digby,  who  has 
killed  very  many,  has  several  times  taken  them  weighing  close 
to  twenty  pounds. 

The  Nova  Scotia  fox  presents  all  the  color  i)hases  known  as 
'cur,'  'cross,'  'silver  gray,'  and  'black'  foxes.  One  of  my 
specimens  is  a  fine  '  cross.'  The  new  fox  in  its  normal  red  pel- 
age is  a  very  beautiful  animal,  and  the  fur  is  well  known  to 
dealers,  who  pay  much  higher  prices  for  it  than  for  the  fur  of  the 
southern  red  fox. 

The  new  form  may  be  known  as  : 

Vulpes  pennsylvanica  vafra  snbsp.  nov. 

Ti/pe  from  Digby,  Nova  Scotia,  No.  116,  female,  old  adult.  Collection 
of  E.  A.  and  O.  Bangs.     Collected  November  ?>,  1893,  by  O.  Bangs. 

General  characters. — Size  considerably  larger  than  Vulpes  pennsylvanica 

*This  large  form  probably  ranges  throughout  Boreal  Eastern  North 
America  generally. 
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ti/plca.     General  color  of  upper  j)arts  bright  ferruginous  instead  of  tawny 
ochraceous,  as  in  V.  pennsylvanica  typica. 

Color  (the  type  in  normal  red  [)hase). — Whole  upper  parts  deep,  bright 
ferruginous,  somewhat  mixed  with  yellow-tipped  haii's  on  face  and  rump, 
this  color  extending  around  sides  and  almost  meeting  on  belly  ;  abdomen, 
inner  sides  of  flanks,  and  upper  lip  white  ;  throat,  chin,  and  central  line 
along  belly  grayish  white;  tail  ferruginous  with  a  conspicuous  white 
l>encil,  many  of  the  hairs  black  tipped  ;  upper  surface  of  ears  black,  edged 
ail  round  with  yellowish  ferruginous  and  dirty  white  inside;  hand  and 
forearm  black,  gradually  shading  into  ferruginous  at  elbow;  foot  black, 
slightly  mixed  with  ferruginous,  the  black  extending  up  flank  in  a  narrow 
line. 

Cranial  cliuracterH. — Skull  larger  than  that  uf  1'.  jniiusylraaica  typica  from 
the  Central  and  New  England  States ;  rostrum  broader ;  distance  across 
roots  of  canines  much  greater;  dentition  much  heavier. 

Size  of  an  old  adult  9  skull  (the  type) :  basilar  length  (basion  to  front 
of  premaxillary),  133;  occipitonasal  length,  133.2;  zygomatic  breadth, 
75.8;  mastoid  breadth,  46;  greatest  breadth  of  rostrum,  24;  greatest 
length  of  single  half  of  mandible,  106.8.  Size  of  an  old  adult  (j^  skull 
(No.  2001,  Bangs  collection,  topotype):  basilar  length,  134.2;  occipitonasal 
length,  135.2:  zygomatic  breadth,  79.4;  mastoid  ]>readtb,  47;  greatest 
breadth  of  rostrum,  25.8;  greatest  length  of  single  half  of  mandible, 
110.4.  Two  skulls  of  T".  peniwjlvanica  typica  of  e.vactly  corresponding 
ages  measure  as  follows :  9  '^Id  adult,  from  Hampton,  Connecticut,  No. 
4286,  Bangs  collection  :  basilar  length,  120;  occipitonasal  length,  122.6; 
zygomatic  breadth,  71.6;  mastoid  breadth,  44 ;  greatest  breadth  of  rostrinn, 
21 ;  greatest  length  of  single  half  of  mandible,  96.8.  cJ*  old  adult,  from 
Waltham,  Massachusetts,  No.  115,  Bangs  collection  :  basilar  length,  123.4; 
occipitonasal  length,  123.6;  zygomatic  breadtli,  71.8;  mastoid  breadth, 
44;  greatest  breadth  of  rostrum,  21.8;  greatest  length  of  single  half  of 
mandible  (estimated,  ti})  imperfect),  100. 

Size. — Female,  old  adult  (the  type) :  total  length,  1077  ;  tail  vertebne, 
401 ;  hind  f(Jot,  166.  Mail,  young  adult,  from  Annapolis,  Nova  Scotia 
(No.  1991,  Bangs  collection):  total  length,  1087;  tail  vertebne,  403;  hind 
foot,  173.  Two  sjiecimens  of  V.  pciinsyliKdiica  typica  of  corresY>ouding  iv^es 
(9  old  adult  from  Hampton,  Connecticut,  No.  4286,  Bangs  collection, 
and  (^  young  adult  from  Pittsfleld,  New  Hampshire,  No.  650,  Bangs  col- 
lection) measure  respectively  :  total  length,  945  ;  tail  vertebr;ie,  340  ;  hind 
foot,  143;  and  total  length,  1028;  tail  vertebr;e,  375;  hind  foot,  157. 

Ectnarks. — As  some  European  writers  still  persist  in  considering  the 
American  red  fox  a  mere  variety  of  the  old  world  Vul}fes  vulpes,  it  may 
be  well  to  point  out  a  few  of  the  characters  by  which  these  wholly  dis- 
tinct animals  can  always  be  distinguished. 

The  European  red  fox  (T'.  ntlpe.^)  has  more  white  on  the  upper  lip  and 
less  black  on  the  legs  and  arms  tlian  the  American  ( T'.  pennsylvanica). 
The  skulls  of  the  two  can  always  be  told  apart.  T'.  ndpes  has  a  heavy^ 
massive  skull,  with  deep  interorbital  constriction,  narrow  frontals,  and  a 
very  wide  palate.      T'.  pennsylvanica  has  a  much  lighter  skull,  which  is 
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broader  between  tlie  orbits  tiiid  narrower  aci-oss  the  palate.  There  is  also 
a  very  striking  diflerence  in  the  upper  outline  of  the  skulls  when  viewed 
in  profile.  This  line  is  nearly  straight  in  Vulpes  vidpes,  while  in  V.  penn- 
sylrardca  it  dips  decidedly  in  front  of  the  root  of  the  zygoma  and  rises 
between  the  orbits. 

I  can  find  no  name  based  on  the  large  northern  red  fox. 
Desmarest,  in  1820,  called  the  '  cross  fox '  Canis  decussatus,  and  refers 
to  Geofl^'roy  Collection  du  INIuseuni.*  It  is  given  as  an  inhabitant  of 
"  L'Amerique  Septentrionale."  As  all  three  races  of  our  red  fox  occa- 
sionally show  this  color  phase,  the  name  cannot  be  said  to  apply  to  one 
more  than  another. 

J)esmarest's  C.  argenlahif^  is  said  to  inhabit  America  and  Asia.  Canis 
argi'7itutas  '  The  silver  fox '  dates  (so  far  as  1  can  ascertain)  from  Shaw's 
General  Zoology,  1800-1826,  and  is  based  on  Pennant,  who  says  it  in- 
habits the  forests  of  Louisiana  (in  his  day  the  whole  lower  Mississippi 
Valley).  This  name  must  therefore  have  been  given  to  the  '  silver  gray  ' 
phase  of  the  Southern  red  fox  T'.  jwunsylraitica  tijplca. 

Richardson  in  Fauna  Boreali-Americana,  1829,  gives  three  '  red  foxes ' : 
Caiiix  {Vulpes) fulvus  (Desmarest). f 
Catiis  fulnis  var.  /?  decussatus  (Geoflfroy,  Coll.  du  Mus.). 
Canis  fuU'us  var.  y  argentalus  (Desmarest). 

Richardson's  Canis  fidvus  is  not  Vulpes  pennsijlvanica  h/pica,  but  the  sub- 
species named  Vulpes  macrourus  by  Baird  in  1852.  Richardson  assigns 
no  different  range  to  his  var.  argentatus,  which  must  be  assumed  to  be 
the  '  silver  gray  '  phase  of  the  same  form*.  He  quotes  a  description  of 
var.  decussatus  from  Jose])h  Sabine's  Appendix  to  Franklin's  Journey, 
1823,  p.  656.  All  Sabine  says  as  to  locality,  under  the  head  of  this  va- 
riety, is  "The  specimen  received  from  Capt.  Franklin  and  that  from  the 
Hudson  Bay  Company  nearly  correspond."  The  animal  described  might 
have  been  an  example  of  any  for-m  in  the  '  cross '  phase  and  most  prob- 
ably was  the  prairie  fox,  V.  pennsylvanica  viaeroura  (Baird). 

While  all  our  red  foxes  sometimes  present  the  various  different  coloi- 
phases,  still  'cross'  and  'silver  gray'  foxes  are  more  common  northward. 
This  corresponds  with  the  general  tendency  among  our  mammals  which 
are  subject  to  melanism.  It  is  now  known  that  black  woodchucks  and 
black  gray  squirrels  are  more  often  met  witli  at  the  northern  part  of  the 
range  of  these  species,  and  the  same  will  probably  prove  to  be  the  case 
with  many  other  species. 


*  This  reference  I  have  been  unable  to  verify,  only  one  copy  of  the  work 
being  known  to  exist,  and  that  in  the  Paris  Museum.  Under  the  head 
of  Canis  decussatus  Geoff",  in  Nouveau  Dictionnaire  D'Histoire  Naturelle, 
18 1(),  vol.  6,  p.  518,  appears  the  following,  apparently  written  by  Desma- 
rest :  "  Cette  espece  est  du  nord  de  I'ancien  continent.  Selon  M.  Cuvier 
elle  ne  diff"ere  point  de  celle  du  renard  conmiun."  From  this  I  infer  that 
Geoff roy  gave  the  name  Canis  decussatus  to  the  European  'Cross  Fox.' 

t  Canis  fidvus  of  Desmarest,  1820,  is,  of  course,  antedated  by  Canis  vulpes 
var.  (5  pennsylvanicus  Boddtert,  1785,  as  sliown  by  Gray  (P.  Z.  S.,  1868 
p.  518). 
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NORTH  AMERICA. 

BY  FREDERICK  V.  COYILLE. 


Amonjj;  the  botanical  explorers  who  have  done  important  work 
in  North  America,  John  Jeffrey  is  one  of  the  most  obscure.  It 
has  been  known  that  lie  was  a  Scotchman,  that  a])0ut  the  year 
1850  he  was  sent  to  our  northwest  coast  by  patrons  of  botanical 
science  in  Edinburgh,  and  that  he  made  important  collections; 
but  it  is  not  known*  in  what  town  or  in  what  year  he  was  born 
nor  in  what  country  or  in  what  j^ear  he  died.  One  very  rare 
pamphlet,  issued  in  the  year  1853,  which  contains  descrij^tions 
of  Plnus  jeffreyi  and  a  few  other  new  species,  and  has  been  seen 
by  few  American  botanists,  indicates  that  he  had  visited  the 
coastal  region  of  Oregon  and  the  mountains  of  northern  Califor- 
nia. It  has  not  been  known  that  ten  other  pamphlets  or  circu- 
lars regarding  his  work  are  in  existence,  and  that  Jeffrey  traveled 
from  Hudson  Bay  to  the  Rocky  Mountains  of  British  America 
and  the  shores  of  the  Pacific  Ocean,  and  from  tlie  mouth  of  the 
Gila  River,  in  Arizona,  to  the  Eraser  River,  in  British  Columbia. 

Through  the  kindness  of  Professor  Isaac  B.  Balfour,  of  Edin- 
burgh, and  Professor  C.  S.  Sargent,  of  the  x\rnold  Arboretum,  a 
mass  of  documents,  both  manuscript  and  printed,  relative  to 
Jeffrey  and  his  work  has  been  placed  in  my  hands  for  examina- 
tion, a  courtesy  which  I  have  to  acknowledge  with  grateful  ap- 
preciation. From  these  i)apers  the  following  sketch  has  been 
chietlv  drawn  : 


*According  to  Britten  and  Boulger,  Biographical  Index  of  British  and 
Irish  Botanists,  1893,  p.  93. 

12— Biol.  Soc.  Wash.,  Vol.  XI,  1897  (57) 


58  t'ovlUi — Joliii  Jeffrey. 

Oil  the  22d  of  November,  1849,  was  held  at  the  Botanical  Gar- 
dens in  Edinburgh  a  meetini;;  of  "gentlemen  interested  in  the 
promotion  of  the  arboriculture  and  horticulture  of  Scotland." 
This  meeting  resulted  in  a  decision  to  send  to  western  North 
America  a  botanist,  who  should  collect  the  seeds  of  trees,  shrubs, 
and  other  plants  suitable  for  horticultural  |)urposes,  in  the  re- 
gion traversed  by  David  Douglas,  "  to  complete  his  researches, 
and  to  extend  them  into  those  ])arts  of  the  country  not  fully 
explored  by  him."  It  was  decided  to  raise  the  necessary  funds 
through  subscribers,  who  should  share  in  the  specimens  received 
from  the  collector. 

The  subscriljers  formed  themselves  into  an  organization,  under 
the  chairmanship  of  Professor  J.  H.  Balfour,  designated  in  their 
official  proceedings  as  the  "  Oregon  Botanical  Association."  The 
work  of  their  collector  was  called  usually  the  "  Botanical  Expe- 
dition to  Oregon,"  sometimes  the  "  Oregon  Botanical  Expedi- 
tion." Eleven  quarto  circulars  of  one  to  four  pages  each  (in 
one  case  with  five  lithograph  plates),  issued  to  the  members  of 
the  association  by  Andrew  Murray,  its  secretary,  have  been  ex- 
amined by  the  writer — doubtless  a  complete  set — and  from  the 
miscellaneous  dates,  numbers,  and  localities  given  in  them  the 
itinerary  of  the  collector  has  been  compiled. 

November  20,  1850,  Mr.  Murray  reported,  on  behalf  of  an  ex- 
ecutive committee,  that  the  services  of  Mr.  John  Jeffrey  had  been 
secured,  and  that  with  authentic  credentials  and  the  hearty 
cooperation  of  the  Hudson's  Bay  Company  he  had  sailed  from 
Tjondcjn  earl}'^  in  June,  1850,  for  Hudson  Bay. 

On  April  7,  1851,  Jeffrey  wrote  Professor  Balfour  from  Jasper 
House,  in  the  British  Rocky  Mountains,  on  the  headwaters  of 
the  Athabasca  River,  stating  that  he  had  left  York  Factory,  on 
Hudson  Bay,  August  20,  1850,  and  reached  Cumberland  House, 
on  the  Saskatchewan  River,  October  8,  Avhere  he  remaine<l  till 
tlie  early  part  of  Januar}^,  1851.  He  had  then  proceeded  up  the 
Saskatchewan  to  Edmonton  House,  overland  to  the  Athabasca, 
and  up  that  river  to  Jasper  House,  where  he  arrived  March  21, 
A  small  and  unimportant  collection  from  the  eastern  side  of  the 
Rockies  was  shii)ped  about  this  time  and  reached  Edinburgh 
late  in  the  year. 

From  Jasper  House  Jeffrey  crossed  the  Rocky  Mountains  at 
Athabasca  Pass,  between  Mount  P>rown  and  Mount  Hooker,  and 
coming  to  the  Columbia  River  at  the  point  where  it  bends  ab- 
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ruptly  iiround  the  northern  end  of  the  Selkirk  Mountains,  de- 
scended it  to  Fort  Colville.  on  the  Columhia  a  few  miles  above 
the  moutli  of  Colville  River,  in  the  present  state  of  Washington. 
He  arrived  at  this  place  about  INIa}^  13,  1851. 

On  July  9  JeftYey  was  at  the  junction  of  the  Okanogan  and 
Siniilkameen  (spelled  by  him  Semekemele)  rivers,  in  Washing- 
ton, just  south  of  the  present  British  boundary,  having  reached 
that  point  doubtless  by  descending  the  Columbia  river  from 
Fort  Colville  to  the  mouth  of  the  Okanogan  and  following  the 
latter  to  its  forks.  Ke  then  ascended  the  Similkameen  and  its 
branch,  the  Tulameen,  stopping  at  Campment  des  Femmes,  near 
the  mouth  of  Otter  River,  a  northern  tributary  of  the  Tulameen, 
and  proceeded  across  the  country  westward  to  Fraser  River. 
He  api)ears  to  have  descended  immediately  to  Vancouver  Island, 
for  the  circulars  mention  certain  plants  collected  there  in  July, 
1851,  and  then  to  have  returned  to  the  Fraser.  He  went  ui) 
this  river  at  least  as  far  as  50°  23'  north  latitude,  collecting  from 
August  11  to  September  27  to  an  altitude  of  6,000  and  even 
8,000  feet  in  the  mountains  east  of  the  river.  He  made  collec- 
tions also  in  the  autumn  on  Mount  Baker,  in  extreme  north- 
western Washington,  one  entry  being  as  late  as  October  2. 

The  winter  of  1851-'52  and  the  following  spring,  until  at  least 
April  24,  JefFre}^  spent  on  Vancouver  Island,  probably  at  Vic- 
toria. In  May,  1852,  he  was  at  Fort  Nisqually,  Washington,  at 
the  head  of  Puget  Sound,  and  in  the  same  month  he  went  on 
southward  to  Fort  Vancouver  (site  of  the  present  town  of  Van- 
couver, Washington),  on  the  Columbia  River.  Remaining  here 
Ibr  about  two  njonths,  he  next  engaged  in  an  expedition,  from 
abt)ut  August  1  to  November  1,  to  the  valleys  of  Uni])(|ua, 
Klamath,  Trinity,  and  Rogue  rivers,  Siskiyou  Mountains,  Cas- 
cade Mountains,  and  Mount  Shasta,  all  in  southern  Oregon  and 
northern  California.  On  December  4,  1852,  he  was  on  jNIount 
Jefferson,  in  the  Cascade  Mountains  of  Oregon,  about  latitude 
44°. 

Jeffrey  passed  the  winter  of  1852-'53,  like  the  preceding  one, 
on  the  lower  Columbia.  In  the  ibllowing  season,  1853,  he  re- 
i)eated  in  part  his  work  of  the  preceding  year,  collecting  in  the 
Umpqua  Valley  and  the  Siskiyou  Mountains  on  Clear  Creek, 
Mount  Shasta,  Applegate  River,  Scott  Mountain,  and  the  Coast 
Range,  on  the  Sierra  Nevada  in  latitude  38°,  in  the  Sacramento 
Valley,  and  the  American  fork  of  the  Sacramento,  and  at  San 
Francisco  Bay. 
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The  [)lants  of  this  season's  collecting,  1853,  from  tlic  localities 
nieutiouod  above,  were  tlie  last  that  Jeffrey  sent  to  Edinljurgh, 
anil  liis  eni[)loynient  by  the  association  jn'actically  ceased  at 
this  time,  his-  original  contract  being  for  three  years'  service. 
The  following 'extract  from  a  letter  received  by  Andrew  INIurray 
in  Edinburgh  from  his  brother,  W.  Murray,  who  was  living  at 
San  Francisco,  gives  a  hint  of  Jeffrey's  probable  movements  : 

"San  FRANCisro,  19  May,  1854- 
"^ P'yesterday  received  your  letter  enclosing  one  for  Jeffrey.  *  *  * 
"I  went  again  to  McKinlay,  Garrioch  &  Co.,  and  they  have  deciphered 
his  address  to  be  Fort  Yuma,  on  the  Gila  River  (just  where  it  joins  the 
Colorado),  where  he  says  he  will  probably  be  until  the  1st  of  August,  and 
directs  his  letters  to  be  forwarded  by  Adams  &  Co.'s  Express  to  the  care 
of  their  agent  at  San  Diego,  Mr.  F.  Ames. 

"  I  accordingly  put  his  letter  in  an  envelope  addressed  in  conformity 
with  these  instructions  and  took  it  to  Adams  &  Co.'s  Express.  *  *  * 
"They,  McKinlay,  Garrioch  &  Co.,  say  he  is  a  hard  working,  enthu- 
siastic, very  steady,  and  temperate  man,  and  that  just  before  starting  for 
Sail  Diego  he  was  some  three  weeks  arranging  the  proceeds  of  his  excur- 
sions, and  they  doubt  not  that  he  despatched  them.  He  had  been  for 
some  weeks  sick  before  that,  which  accounts  for  jiart  of  the  long  stay  in 
San  Francisco.     *    *    * 

"  I  met  the  consul  just  now  and  he  said  he  had  received  another  letter 
for  Jeffrey.  I  forwarded  it  along  with  yours.  The  consul  says  that  he 
(Jeffrey)  never  called  at  the  consulate  ;  that  there  had  been  quite  a  budget 
of  letters  and  other  things  there  for  him,  which  have  since  been  forwarded 
to  him  hy  McKinlay,  Garrioch  &  Co.  at  the  same  time  as  your  previous 
letter.     *    *    * 

"You  will  possihly  tliink  that  I  ought  to  have  been  able  to  tin  d  out 
Jeffrey  while  he  was  here,  but  at  that  time  I  neither  knew  that  McKinlay, 
Garrioch  &,  Co.  were  acquainted  with  him,  nor  that  Allan,  Lowe  it  Co. 
were  connected  with  tlie  Hudson's  Bay  Co." 

Mr.  John  Uallender,  who  knew  Jeifre}'  at  Fort  Vancouver  in 
1852  and  1853,  writing  to  Andrew  Murray  under  date  of  Feb- 
ruar}'  1, 1854,  gives  a  brief  outline  of  Jeffrey's  movements  in  those 
years,  and  says : 

"  If  this  can  be  in  any  way  of  service  to  you  I  shall  be  most  happy,  as 
I  feel  very  anxious  respecting  the  fate  of  poor  Jeffrey,  knowing  well  that 
if  he  followed  up  the  route  hinted  to  me  he  had  some  dangers  of  no  very 
trilling  nature  to  contend  with." 

No  further  information  about  Jeffrey  appears  to  have  reached 
Edinburgh,  but  to  those  who  know  tlie  terrible  chances  taken 
by  a  man  attempting  a  trip  to  Yuma  in  tlie  fifties,  alone,  there  is 
little  doubt  that  he  perished  of  thirst  upon  the  Colorado  Desert. 
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One  of  the  principal  native  food  plants  of  several  Indian 
tribes  on  our  Northwest  coast  and  in  the  northern  Rocky  Moun- 
tains is  the  camas  plant,  a  member  of  the  family  Liliaceae,  bear- 
ing a  raceme  of  blue  flowers  and  having  a  starch}^  edible  bulb. 
It  commonly  passes  under  the  technical  name  Camassia  esculenta, 
a  name  which,  it  now  appears,  cannot  be  maintained. 

In  the  year  1813  Ker,  in  the  Botanical  Magazine,  plate  1574, 
figured  and  described  a  Scilla  esculenta,  the  plants  on  which  it 
Avas  hased  having  been  grown  at  Eraser's  nursery,  London,  from 
stock  imported  into  England  by  Thomas  Nuttall.  It  is  neces- 
sar\'  at  the  outset  to  identify  this  plant  of  Ker's. 

From  the  description  and  the  plate,  no  one  would  question 
that  the  original  SciUa  esculenta  is  the  plant  commonly  called 
Camassia  fraseri,  but  the  supplementary  statement  made  b}^  Ker 
on  the  strength  of  a  communication  from  Pursh,  that  it  serves 
'•  as  a  principal  article  of  food  '"  to  "  certain  Indians  in  the  neigh- 
borhood of  the  [upper]  Missouri  River"  throws  doubt  on  this 
identification,  for  this  statement  cannot  apply  to  Camassia  fraseri. 
A  knowledge  of  the  origin  of  the  plant  sent  to  England  by  Nutt- 
all would  settle  the  matter,  for  the  ranges  of  Camassia  fraseri  and 
C.  esculenta  are  separated  b}^  a  wide  stretch  of  territory,  the  arid 
Great  Plains.  Ker  does  not  give  the  desired  information,  but 
fortunately  Nuttall  himself,  in  his  Genera  of  North  American 
Plants,  published  in  1818,  says,  page  219 :  "  In  the  spring  of  the 
year  1810  I  discovered  this  plant  near  the  confluence  of  Huron 
river  [in  the  State  of  Ohio]  and  Lake  Erie.     I  have  since  found 
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it  abundantly  in  alluvial  situations  a  few  miles  from  St.  Louis, 
r.ouisiana  [that  is,  St.  Louis,  JNIissouri],  and  more  recently  very 
plentiful  on  the  lowest  banks  of  the  Ohio."  From  this  it  is 
clear  that  Nuttall  did  not  get  his  specimens  on  the  up])er  Mis- 
souri in  his  journey  of  1810  to  a  point  near  the  ^Nlandan  Indian 
villages  of  North  Dakota,  and  indeed  the  camas  plant  does  not 
extend  so  far  east.  The  possibility  that  Nuttall  had  sent  to 
England  living  bulbs  brought  l)ack  from  the  Rocky  Mountains 
by  Lewis  and  Clark  may  be  dismissed  by  the  lack  of  any  direct 
evidence  to  that  effect,  as  well  as  by  the  facts  that  none  of  Lewis 
and  Clark's  plants  are  mentioned  in  Fraser's  Catalogue,  and  that 
Pursh,  who  went  over  their  specimens  and  from  them  described 
the  camas  plant,  had  not  living  specimens  but  only  dried  ones. 
The  plants  which  Nuttall  sent  to  Fraser  i)robably  came  from 
the  St.  Louis,  as  opposed  to  either  the  Lake  Erie  or  the  lower 
Ohio  localities,  for  Ji'raser's  Catalogue  contains  several  other 
plants  labeled  as  coming  from  the  vicinity  of  St.  Louis;  none 
from  the  other  two  places. 

This  identification  of  Ker's  Scilla  esculenta  as  the  equivalent  of 
Camassia  fraser i,  the  plant  of  the  upi)er  Mississippi  Valley  re- 
gion, not  only  is  satisf;ictor3^  on  geographic  and  descriptive 
grounds,  but  it  agrees  with  the  identifications  of  Torrey^  and 
Watson, t  and  with  the  doubts  expressed  by  Ker,^  Hooker,§  and 
Lindle}'!!  as  to  its  identity  with  the  northwestern  plant.  The 
name  Scilln  esculenta  being,  therefore,  not  available  for  the  camas 
})lant,  the  name  given  it  by  Pursh  in  1814,  Phalangiam  quamash, 
is  the  oldest. 

In  the  matter  of  generic  names  these  plants  have  been  well 
supplied.  Scilla  is  now  considered  a  distinct  genus,  and  Pha- 
langium  is  a  synonym  of  Anthericum.  Various  authors  recog- 
nizing the  camas  i)lant  as  not  congeneric  with  either  of  these 
have  given  it  a  new  genus  name,  such  as  Sitocodium  Salisb., 
Lemotris  Raf.,  Bulbedulis  Raf.,  and  Camassia  Lindl.,  but  Dr. 
Britton  has  recentl}''  brought  to  light  a  name  older  than  any  of 
these,  namely,  Quamasia.  This  was  published  by  Rafinesque  in 
1818  in  the  American  Monthly  Magazine,  second  volume,  page 

*Pac.  K.  Rep.  4:  147.     1857. 
fProc.  Am.  Acad.  14:  241.     1879. 
JBot.  Mao:.  38:  i.  1574.     1813. 
?^Bot.  Mag.  54:  /.  2774-     1827. 
II  Bot.  Reg.  18 :  /.  ]4S6.     1832. 
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265.  In  tliis  publication,  which  was  a  review  of  Piirsh  s  Flora, 
Rafinesque  renamed  Pursh's  Phnlangmm  quamash  as  Quamasia 
esculenta,  thus  giving  to  the  camas  plant  its  first  name  as  a  dis- 
tinct genus. 

The  generic  name  C3''aiiotris  of  Rafinesque  has  given  botanists 
some  trouble  from  its  citation  as  an  equivalent  of  Camassia.  It 
appears  that  Rafinesque  twice  published  this  generic  nanie,  ap- 
parently using  it  each  time  in  a  difi'erent  sense.  His  first  pub- 
lication of  it  was  in  1818  (not  1811  as  cited  in  the  Index  Kewen- 
sis),  on  page  356  of  the  third  volume  of  the  American  Monthly 
INIagazine,  where  he  described  under  the  name  Cyanotris  scilloides 
a  plant  which  has  been  referred  sometimes  to  the  northwestern, 
sometimes  to  the  eastern  Camassia.  On  geographic  grounds, 
however,  it  cannot  be  the  northwestern  plant,  and  if  it  is  the 
eastern  plant  Rafinesque's  brief  description  is  not  altogether  cor- 
rect, for  the  leaves  are  not  oblong-lanceolate  nor  is  the  capsule 
trispermous.  In  the  following  3^ear,  on  page  192  of  the  fourth 
volume  of  the  same  journal,  Rafinesque  again  published  the 
name  Cyanotris,  this  time  basing  it  upon  Michaux's  Helonias 
angustifoUa,  a  plant  which  is  referred  by  recent  authors  to  Zy- 
gadenns. 

The  citation  and  synonymy  of  the  genus  Quamasia  are  as 

follows : 

Quamasia  Tlaf. 

Quamcma  Raf.,  Am.  Month.  Mag.  2:   265.     February,  1818. 
Cyanotris  Raf.,  Aai.  Month.  ^Nlag.  3:  350.     September,  1818.     Not  Cy- 
anotris Raf.  1819. 

Lemotris  Raf.,  Fl.  Telluf.  2  :   20.     1836. 
Hnlbedulis  Raf.,  Fl.  Tellur.  2  :   26.     1836. 
Camassia  Lindl.,  Bot.  Reg.  18:  /.  US6.     1832. 
Sitocodium  HaWsh.,  Gen.  PI.  Fragm.  27.     18()6. 

A  rough  synopsis  of  the  species,  with  the  principal  biblio- 
graphical references,  may  be  useful  to  students  who  desire  to 
make  a  critical  study  of  the  group. 

*  Periayitli  more  than.  IS  millimeters  in  lenqtli. 

t  Perianth  nearly  regular,  its  parts  commonly  connicent  above  the  ovary  when 
withering,  5  to  9-nerved,  usually  7-nerved. 

Quamasia  leichtlinii  (Baker). 

Chlorogalum  leichtlinii  Baker,  Gard.  Chron.  new  ser.  1:  i'l'ii*.).     1874. 
Camassia  esculenta  leiddlinii  Baker,  Bot.  j\Iag.  103 :  t.  G2S7 .     1877. 
Camassia  leichtlinii  Wats.  Proc.  Am.  Acad.  20:  376.     1885. 
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A  species  with  flowers  from  dark  blue  to  white,  the  bulbs  eaten  by  the 
aborigines.  It  apparentl}'  ranges  from  the  Cascade  Mountains  of  Wash- 
ington and  Oregon  westward  to  the  Pacific,  northward  to  Vancouver 
Island,  and  southward  along  the  coast  to  the  vicinity  of  San  Francisco. 
It  was  described  from  white-flowered  specimens  cultivated  in  Europe 
from  material  collected  in  British  Columbia  by  John  Jeffrey  in  1851. 

tt  I\')'i<i)itlt  cleddy  irregular,  fire  of  its  jxtrts  asceiuUng,  tlie  oOier  dejlexcd, 
all  of  them  3  to  5-nerved,  usualli/  3-nerved,  seldom  connivent  above  the  ovary 
v'lien  u'itJiering. 

X  iStem.s  fell!  to  several  in.  a  cluster,  cominmih/  60  to  SO  enitimeters  high  ;  leaves 
usually  ^  to  3.5  centimeters  broad  ;  capsules  obtuse  at  tJie  apex,  much  exceeded 
by  their  pedicels. 

Quamasia  cusickii  (Wats.). 

Cainassia  cusickii  Wats.  Proc.  .\m.  Acad.  22  :  47i).     I.SS7. 

The  largest  species  of  the  genus,  its  flowers  pale  blue.  The  species  is 
known  only  from  the  original  locality,  "slopes  of  the  Eagle  Creek  [also 
known  as  Wallowa  and  Powder  River]  Mountains,  [north]  eastern  Ore- 
gon, at  4,000  to  G.OOO  feet  altitude,"  where  it  grows  "  on  hillsides  instead 
of  in  wet  meadows,"  while  its  bulb  is  "  nauseous,  pungent,  and  inedible." 

tt<SVfW(S  commonly  single,  usually  30  to  50  centimeters  high;  lea  res  seldom 
exceeding  2  centimeters  in  ividtU ;  capsules  broadly  acute  at  tlie  apex,  equaling 
or  exceeding  their  pedicels. 

Quamasia    quamash  (Pursli). 

Plndaiigiuin  (juamasli  Pursh,  Fl.  Am.  Sept.  1:  22().      1SI4. 

Quamasia  esculenta  Jia.L  Am.  Mouth.  Mag.  2:  2(V->.     1818. 

Anthericum  esculentum  Spreng.  Syst.  Veg.  2  :  S4.     1825. 

Camassia  esculenta  Liudl.  Bot.  Reg.  18:  /.  14S0.     1832. 

Otmassia.  (jaa mash  Greene,  Man.  Bay  Reg.  Bot.  '.]{'.'>.     1804. 

Flowers  usually  dark  l)lue,  varying  occasionally  to  white.  This  is  the 
original  camas  plant  of  Lewis  and  Clark,  wlio  brought  from  the  head- 
waters of  the  Missouri,  in  western  Montana,  the  specimens  on  which 
Pursh's  description  was  l)ased.  It  extends  westward  at  least  to  the  Cas- 
cade Mountains  of  Washington  and  Oregon,  and  the  Sierra  Nevada  of 
northern  California,  reaching  southward  into  northern  Nevada  and  Utah. 
It  grows  typically  in  so-called  camas  meadows,  where  the  basaltic  soil  is 
very  soft  and  wet  in  spring,  but  exceedingly  hard  and  dry  later  in  the 
season.  The  bulbs  are  still  an  important  food  among  the  Indians  in 
many  localities. 

**  Perianth  less  than  IS  millimeters  in  length. 

f  Pedicels  longer  than  the  ttracfs  ;  anthers  about  3  millimeters  in  length. 
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Quaniasia  howellii  (Wats.). 

Camastiia  howeUli.  Wats.  Proc.  Am.  Acad.  25:  135.     1890. 

Perianth  described  as  pale  purjile,  tlie  capsules,  about  (i  inillinieters  in 
length,  l)orne  on  pedicels  three  to  four  times  as  long.  The  species  is 
known  only  from  Grant's  Pass,  in  southwestern  Oreiion. 

1;f  Pedicels  shorter  tluia  the  bracts;  cudhers  about  2  millimeters  or  less  i» 
IriKjtJi. 

Quaniasia  esculenta  (Ker). 

Phalangium  escnlentiun  Xutt.  in  Eraser's  Cat.  181.3.     Nomen  nudum. 

Scilla  esculenta  Ker,  Bot.  IMag.  38  :  t.  1754.     1813. 

Phalangium  esculentum  Nutt.;  Ker,  Bot.  Mag.  38:  /.  1574.  1813.  As 
synonym. 

f  Cyanotris  scilloides  Raf  Am.  Month.  Mag.  3:  Sofi.     1818. 

Lemotri/s  hifacinthina  Raf  Fl.  Tellur.  3:   51.     183(). 

Cama.'^siafra.seri  Tow.  Pac.  R.  Rep.  2  [pt.  4]:  176.     1855. 

Scilla  fraseri  Gray,  Man.  ed.  2.  469.     1856. 

Siiocodium  esculentum  Salisb.  Gen.  PI.  Fragm.  27.     1866. 

Qua masia  hyaci7ithina  Britton  in  Britton  c'c  Brown,  111.  FI.  1:  423.  ./7V/. 
lOlS.     1896. 
■*Sd^to  angrw-^^a  Engehn.  &  Gray,  Bost.  Journ.  Nat.  Hist.   5:  237.     1845. 

Camassiafra.'teri  angus^ta  Torr.  t^  Gr.  Pac.  R.  Rep.  2  [pt.  4]  :  176.     1855. 

A  plant  with  pale  blue  flowers,  popularly  known  as  the  "  wild  hyacinth." 
It  ranges  almost  throughout  the  Mississippi  Valley,  from  western  Penn- 
sylvania to  Wisconsin,  Kansas,  and  southwestward  to  central  Texas. 

Tiie  two  synonyms  last  cited  belong  to  a  narrow-leaved  small-flowered 
plant  (leaves  seldom  exceeding  6  millimeters  in  width,  and  perianth  about 
6  millimeters  in  length,  as  opposed  to  8  to  12  millimeters  and  10  milli- 
meters I'espectively  in  the  typical  ])lant),  originally  collected  by  Lind- 
heimer  at  New  Braunfels,  in  central  Texas,  and  said  to  extend  to  Louisiana 
and  ^lissouri.  Though  considered  a  variety  of  this  species  by  most  au- 
thors, it  merits  critical  study  in  the  field,  as,  if  tlie  difference  in  time  of 
flowering  cited  by  tlie  describers  prove  constant,  it  is  probablj^  a  distinct 
species. 
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DESCRIPTION  OF  A  NEW  VOLE  FROM  OREGON. 
BY  GERRIT  S.  MILLER,  Jr. 


A  small  species  of  Microtus  of  tlie  luiaas  group,  representetl  by 
twelve  specimens  from  tlie  Willamette  Valley,  Oregon,*  may  l)e 
named  and  descriljed  as  follows  : 

Microtus  canicaudus  ^p.  iiov. 

Ti/pe  from  McCoy,  Oregon.  Adult  J*,  No.  75841,  U.  S.  National  Museum, 
Biological  Survey  collection.  Collected  December  1,  1895,  by  B.  J.  Breth- 
erton.     Original  No.  2119. 

General  diameters. — Size  and  proportions  a])Out  as  in  Microtus  nanus 
(Merriam),  but  color  yellower  and  less  grizzled,  and  tail  usually  nearly 
uniform  grayisb  above  and  below;  skull  broader  tlian  in  M.  nanus,  witb 
rounder  audital  buUte  and  differently  sbaped  bony  palate. 

Odor. — Head,  back,  and  sides  umber-bi'own  tbickly  sprinkled  with 
blackish  hairs,  the  ground  color  darker  on  head  and  paler  on  sides,  where 
it  shades  rather  abruptly  into  color  of  belly ;  ventral  surface  grayish 
white,  faintly  marked  with  yellowish ;  fur  everywhere  deep  plumbeous 
at  base,  this  color  showing  through  irregularly  on  belly  and  throat;  tail 
whitish  gray,  sliglitly  paler  below  and  darker  at  tip. 

The  exact  shade  of  brown  varies,  but  it  is  always  yellower  than  in 
M.  nanus,  and  seldom  shows  any  approach  to  the  peculiar  grizzled  ap- 
pearance characteristic  of  the  latter.  The  tail  occasionally  has  a  toler- 
ably well-defined  dark  dorsal  stripe,  but  in  the  great  majority  of  speci- 
mens (taken  in  March,  April,  October,  November,  and  December)  it  is 
scarcely  visible. 

*Two  from  Beaverton  (Nos.  371  and  372,  IMiller  collection),  and  ten 
from  McCoy  (Nos.  75834-75842  and  75844,  U.  S.  National  Museum,  Bio- 
logical Survey  collection),  the  latter  kindly  placed  at  my  disposal  by  Dr. 
C.  Hart  Merriam. 
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Skull. — Fully  grown  skulls  vary  from  22. (i  to  24.(5  mm.  in  basilar  length 
and  from  14.(5  to  15.6  in  zygomatic  breadth ;  brain  case  broader  and 
deeper  than  in  M.  nanna  ;  andital  bulla?  flatter  and  rounder;  bony  palate 
with  excessively  shallow  lateral  pits. 

Teeth. — The  enamel  pattern,  like  that  of  the  other  members  of  the  ?ia?ms 
group,  is  that  of  the  typical  or  tetramerodont  species  of  the  subgenus 
MicrotuH. 

Measurements. — Type  specimen:  total  lengtli,  l.'Jo;  tail  vertelme,  33; 
hind  foot,  20.  Average  of  eight  adult  topotypes:  total  length,  141  ;  tail 
vertebrpe,  35.7;  hind  foot,  20.  (AH  measurements  from  fresh  specimens 
by  collector.) 

General  remarks. — Microtus  nanus,  M.  cxuiicandas,  and  J/.  mogoUonensis 
form  a  group  of  closely  related  species  which  in  size,  general  appearance, 
and  cranial  and  dental  characters  differ  noticeably  fi'om  other  American 
members  of  the  genus,  but  strikingly  resemble  the  European  MIerotus 
arealls.  So  close  is  this  resemblance  that  it  is  possible  to  select  skulls  of 
M.  mogoUonensis  (the  smallest  member  of  the  group)  from  San  Francisco 
Mountain,  Arizona,  that  are  practically  indistinguishable  from  skulls  of 
}f.  arralis  taken  in  Slavonia.  The  only  constant  cranial  characters  to 
distinguish  the  skulls  of  these  two  species  appear  to  be  the  slightly  l)roader 
rostrum,  more  Haring  zygomata,  and  wider,  less  squarely  truncate  in- 
terpterygoid  fossa  of  mogoUonensis.  Externally  the  I'esemblance  is  no  less 
close,  for  J/.  arr(dis  has  the  same  short  tail  and  small  hind  foot  as  the 
American  species,  while  in  color  it  differs  only  in  a  somewhat  yellower 
cast. 

The  three  American  species  are  distinguished  from  each  other  by  the 
following  characters : 

31.  mogoUonensis  (Mearns). — Total  length,  132.2;  tail  vertebra?,  28.3; 
hind  foot,  IS  (average  of  eight  adults) ;  general  color  grizzled  yellowish 
brown;  tail  indistinctly  bicolor;  basilar  length  of  skull  about  21  milli- 
meters ;  nasal  branches  of  premaxillaries  considerably  extended  back  of 
nasals;  audital  bulla?  roundish;  bony  palate  with  lateral  i)its  very  deep. 

M.  nanus  (Merriam). — Total  length,  140 ;  tail  vertebr&e,  37.7  ;  hind  foot, 
18.9  (average  of  nine  adults);  general  color  grizzled  grayish  brown;  tail 
distinctly  bicolor;  basilar  length  of  skull  about  23  millimeters;  nasal 
l)ranches  of  premaxillaries  slightly  extended  back  of  nasals;  audital 
bulla?  subfusiform  ;  palate  with  lateral  pits  moderate. 

M.  canicaudus  Miller. — Total  length,  141  ;  tail  vertebra?,  35.7  ;  hind  foot, 
20  (average  of  eight  adults) ;  general  color  uniform  umber-brown  ;  tail 
indistinctly  bicolor;  basilar  length  of  skull  about  23  millimeters;  nasal 
branches  of  premaxillai'ies  scarcely  extended  back  of  na<^als ;  audital  bullae 
roundish  ;   palate  with  lateral  pits  very  shallow. 
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A   SPECIES   OF   SHEARWATER   (PUFFINUS  ASSLMILIS 
GOULD),  NEW  TO  THE  NORTH  AMERICAN  FAUNA. 

BY  JOXATH.\X  D WIGHT,  JR.,  M.  D. 


A  specimen  of  a  strange  Sliearwater  was  sent  to  me  some 
time  ago  by  Mr.  R.  J.  Boutilier  from  Sable  Island,  Nova  Scotia, 
where  it  struck  the  west  end  light-house  on  September  1,  1896. 
It  was  submitted  to  Mr.  Robert  Ridgwa^^  Dr.  .J.  A.  Allen,  and 
Mr.  William  Brewster  for  examination,  all  of  whom,  in  the  ab- 
sence of  an\'  material  for  comparison,  natural  1}"  hesitated  to 
express  positive  opinions  as  to  its  identit}'.  There  can  be  little 
doubt,  however,  that  it  is  referable  to  the  Allied  Shearwater 
{Paffiaus  assunills),  a  species  described  by  Gould,*  from  New 
South  Wales,  Australia,  and  found  b\-  later  observers  at  several 
other  points  in  the  South  Pacific  Ocean.  There  are  no  speci- 
mens apparently  in  Nortli  American  museums.  It  appears  to 
be  the  smallest  of  the  Shearwaters,  in  spite  of  certain  discrepan- 
cies in  the  measurements  of  several  writers.  The  dimensions  as 
given  originally  by  Gould  differ  considerabl\^  from  those  recently 
published  by  Salvin,t  and  those  of  my  bird  come  nearly  midway 
between  the  two,  except  that  the  bill  of  my  bird  is  shorter  than 
the  bills  described.  Gould's  statement  that  21  inches  is  the 
length  of  l)ill  is  surely  a  misprint.  In  color  m\^  specimen  corre- 
sponds exactly  with  the  descriptions  of  P.  assimilis,  especially  the 
upper  parts  "  slaty-black  rather  bluer  than  P.  obscuriis,^''  which 
species,  besides  being  larger,  differs  in  having  dusky  under  tail 


*Proc.  Zool.  Soc,  18.37,  p.  156. 

tCat.  Birds,  British  Uns.,  vol.  XXV,  1S9G,  p.  384. 
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coverts.  It  corresponds,  too,  with  Gould's  colored  plate  (Birds 
of  Australia,  vol.  vii,  1848,  pi.  59).  Salvin  considers  P.  aiidaboni 
a  syuouyui  of  /*.  nbscuras,  and  P.  subalaris  also  has  dusky  under 
tail  coverts.  Another  small  species  has  heen  described,  P.  elc- 
gans,  but  the  feathers  of  the  back  of  this  bird  are  edged  with 
white.  These  are  the  only  species  to  which  my  specimen  is  ver}' 
closely  related.  It  shows  evidences  of  moult,  for  many  of  the 
bod}'  feathers  are  just  sprouting,  and  several  of  the  rectrices  are 
barely  out  of  their  sheaths.     It  may  be  described  as  follows : 

Puffinus  assimilis. 

Entire  upper  parts,  includiiio;  head,  nape,  back,  wings,  tail  coverts,  and 
tail,  bluish  slate  black,  the  greater  wing  coverts  obscurely  tipped  with 
white;  entire  lower  parts,  including  under  wing  coverts,  axillaries,  and 
under  tail  coverts,  pure  white.  The  black  and  white  blend  along  a  fairly 
definite  line,  passing  through  the  lores  and  eye  and  down  the  sides  of  the 
neck,  losing  itself  beneath  the  folded  wing.  The  coverts  of  the  outer 
edge  of  the  wing  beneath  and  the  outermost  of  the  under  tail  coverts  are 
faintly  dusky.  The  primaries  l)eneatli  are  dingy  white  along  the  inner 
webs,  nearh'  to  the  apices.  Bill,  in  dried  specimen,  slate  black.  Tarsi 
and  feet  brownish  black,  webs  between  the  toes  yellowish. 

Length  in  inches,  about  U  ;  wing,  ().S0;  middle  rectrix,  2.90;  tarsus, 
1.36;  middle  toe,  1.38;  middle  toe  with  claw,  1.61;  bill,  culmen,  0.97; 
gape,  1.35;  from  nostril,  0.70;  depth  at  nostril,  0.17  ;  width  at  nostril, 
0.17 ;  unguis,  0.47. 

The  ca[)ture  of  tlie  Allied  Shearwater  at  Sable  Island  simply 
extends  the  range  of  a  pelagic  s[)ecies,  one  of  a  large  famil}'  of 
ocean  wanderers.  It  has  strayed  several  times  to  the  Madeira 
Islands,  but  its  natural  habitat  is  the  South  l^icibc  Ocean,  in 
the  vicinity  of  New  Zealand  and  Australia.  Its  occurrence  at 
Sable  Island  is  of  course  purely  accidental  and  constitutes  tlie 
first  and  onlv  record  for  North  America. 
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DESCRIPTIONS  OF  TWO  NEW  RED  BACKED  MICE 
{EVOTOMYS^  FROM  OREGON. 

BY  C.  HART  MERRIAM. 


The  field  parties  of  the  U.  S.  Biological  Survey,  while  at  work 
in  the  southern  part  of  the  Cascade  Range  in  Oregon  last  sum- 
mer, ohtained  two  undescrihed  si)ecies  of  Evntomys.  The  first 
of  these  was  found  in  tlie  Hudsonian  zone  at  Crater  Lake,  on 
top  of  Mt.  Mazama ;  the  other  in  the  Transition  zone  of  the 
Rogue  River  Valley  at  Prospect,  at  the  west  base  of  Mt.  Mazama. 

The  Crater  Lake  animal,  named  E.  niazanvi  after  the  moun- 
tain on  wliose  summit  Crater  Lake  is  situated,  is  an  alpine 
species  and  seems  to  he  very  distinct  from  an}'^  heretofore  de- 
scribed. It  was  also  found  by  us  on  Mt.  Hood.  Tlie  affinities 
of  the  Rogue  River  animal  seem  to  be  in  the  direction  of  E.  cali- 
fornicns. 

The  new  species  may  be  known  irom  the  following  descrip- 
tions : 

Evotomys   mazama  sp.  nov. 

T[ij>i'  from  Crater  Lake,  south  end  of  Cascade  Range,  Oregon.  No. 
7!»9i;],  rj*  ad.,  U.  S.  Nat.  Mus.,  Biological  Survey  collection.  Altitude  7000 
feet  [21. SO  meters].  Collected  August  15,  189(i,  by  C.  Hart  ^lerriam  and 
Vernon  Bailey.     Original  No.  576o. 

General  characters. — Size  rather  large;  tail  long  for  an  Erotouiijx;  ears 
medium  or  rather  short ;  coloration  rather  pale;  dorsal  area  relatively 
pale  and  not  well  delined. 

O)lor. — Sides  of  head  and  body,  and  head  from  nose  to  forehead,  jtale 
gray  or  grayish  ash  ;  dorsal  area  pale  dull  chestnut,  varying  to  pale  rusty  ; 
under  parts  buffy  white,   the  plumbeous  under  fur  showing  through  ; 
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tail  bicolor,  with  sharp  line  of  demarkation ;  upper  side  dusky,  under 
side  white  ;  fore  and  hind  feet  white. 

Cranial  rharartcrs. — Skull  large,  rostrum  long,  especially  as  seen  from  be- 
low ;  braiucase  large  and  strongly  subqnadrate,  flattened  above  ;  zygomata 
strongly  spreading,  the  anterior  root  standing  out  rather  abruptly  from 
rostrum  ;  audital  ball;e  large  and  strongly  inflated  ;  incisive  foramina 
very  long;  enamel  loops  of  molar  teeth  not  crowded  ;  those  of  last  upper 
molar  more  irregular  than  usual. 

Re)narks. — Contrasted  with  Evotomys  ohscurus  from  the  west  base  of  Mt. 
Mazaina,  E.  mazama  may  be  distinguished  by  its  much  jialer  coloration, 
longer  tail,  and  by  the  dimness  or  absence  of  the  dusky  patch  on  the 
foreleg  just  above  the  ankle.  The  skull  differs  from  that  of  ohscurus  in 
the  nuich  greater  length  of  the  rostrum  and  incisive  foramina.  The 
crowns  of  the  molar  teeth  are  longer,  and  the  loops  less  crowded. 

Measurements. — Type  specimen,  (^  adult:  total  length,  160;  tail  verte- 
braj,  54 ;  hind  foot,  19.  Average  of  four  adult  c?  from  type  locality : 
total  length,  157;  tail  vertebrae,  52;  hind  foot,  18.75. 

Evotomys  obscurus  sp.  nov. 

Type  from  Prospect,  Upper  Rogue  River  Valley,  Oregon  (at  west  base 
of  Mount  Mazama,  altitude  about  2600  feet  or  800  meters).  Tyjie  No. 
80413,  (^  ^'^■1  ^^-  ^-  ^'^t.  Mus.,  Biological  Survey  collection.  Collected 
August  29,  1896,  by  Edward  A.  Preble.     Original  No.  1455. 

General  characters. — Size  rather  large,  tail  medium;  coloration  dark; 
dorsal  area  dull  and  ill  defined. 

Color. — Sides  of  head  and  body  and  head  from  nose  to  forehead  dark 
gray  or  grayish  bister  ;  dorsal  area  very  dull  umber  brown,  passing  gi'adu- 
ally  into  color  of  side,s ;  under  parts  buffy  white,  the  plumbeous  basal  fur 
showing  through;  tail  sharply  bicolor,  dusky  alcove,  whitish  beneath; 
fore  and  hind  feet  soiled  white;  ankle  and  foreleg  from  elbow  to  wrist 
dusky. 

Cranial  c}Mractii's.—^^\\\\  short,  particularly  the  rostrum;  braiucase 
subqnadrate  and  moderately  flattened,  but  less  flattened  than  in  IC.  ma- 
zama; zygomata  I)owed  well  outward,  tiie  anterior  base  standing  square 
out  from  rostrum;  audital  bulUe  large;  crowns  of  molar  teeth  short,  the 
loops  crowded  ;  incisive  foramina  short. 

Remarks. — Evotomys  ohscurus  is  very  much  darker  than  E.  mazama,  and 
has  a  decidedly  shorter  tail.  In  general  form  tlie  skull  resembles  that  of 
E.  maz(()na,  but  it  is  slightly  smaller,  the  rostrum  and  incisive  foramina 
are  decidedly  shorter,  and  the  braiucase  is  less  flattened.  The  crowns  of 
the  molar  teeth  are  shorter,  and  the  enamel  loops  much  more  crowded. 
Externally  the  animal  resembles  Evotomys  ovciderdalis  from  the  Puget 
Sound  country.  The  skull,  however,  differs  strikingly  from  that  oi occi- 
de^itaUs,  the  latter  being  nairow  and  smootiily  rounded  like  a  small 
Peromyscus.  Probably  E.  oWur/ f.s  is  more  nearly  related  to  E.  californicus 
of  the  northwest  coast  region  of  California  than  to  any  other  species. 

Measurements. — Type  specimen:  total  length,  155;  tail  vertebrae,  47; 
hind  foot,  17.  Average  of  three  specimens  from  type  locality:  total 
length,  148;  tail  vertebrae,  46;  hind  foot,  17. 
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THE  VOLES  OF  THE  SUBGENUS  CHILOTUS,  WITH 
DESCRIPTIONS  OF  NEW  SPECIES. 

BY  C.  HART  MERRIAM. 


Heretofore  only  a  single  species  of  Baird's  subgenus  ChihtKS 
has  been  recognized — the  'Arvicola  orcyonl^  of  Bachnian,  which 
inhabits  tiie  coast  region  of  Oregon. 

Wliile  making  a  Biological  survey  of  the  Crater  Lake  region, 
in  the  southern  part  of  the  Cascade  Range  in  Oregon,  last  August, 
Mr.  Vernon  Bailey  and  I  secured  a  new  nienil^er  of  the  group. 
It  is  apparently  an  alpine  species  and  difi'ers  strikingly  from 
M.  oregoni  in  much  paler  coloration  and  shorter  tail.  A  third 
form,  also  having  a  short  tail,  but  mucli  darker  than  either  oregoni 
or  the  Crater  Lake  species,  Avas  obtained  by  Mr.  Streator  at 
Agassiz,  in  British  Columbia.  The  three  forms  constitute  a  very 
compact  group  (subgenus  Chilotus  Baird),  differing  from  all  the 
other  Voles  in  a  combination  of  characters  which  have  been  so 
recently  sunmiarized  by  Mr.  Gerrit  S.  Miller,  Jr.,  in  his  admirable 
paper  on  The  Genera  of  Voles  and  Lemmings^  that  it  is  unneces- 
sary to  repeat  them  here.  The  subgenus  is  restricted  to  the 
northwest  coast  I'egion,  where  it  ranges  from  tlie  northwestern 
corner  of  California  (Crescent  City)  to  southern  British  Colum- 
bia (Port  Mood}^  and  Agassiz).  The  extreme  northern  and 
southern  limits  of  its  range  have  not  been  determined.  M.  hairdi 
is  clearly  a  mountain  animal,  confined  to  the  Cascade  Range, 
but  the  data  at  present  available  are  not  sufficient  to  admit  of 
mapping  tlie  distinctive  ranges  of  oregoni  and  serpens. 


*  North  Am.  Fauna,  No.  12,  pp.  60-62,  July,  1896. 
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The  three  species  here  recoonized  agree  ahuost  exactl_y  in  size, 
the  only  difference  being  that  the  tail  of  oregoiii  is  about  10  nnlli- 
meters  longer  than  that  of  either  of  the  others.  In  color  oregoni 
holds  an  intermediate  position,  bairdi  being  the  palest  and  serpens 
the  darkest  of  the  three. 

Following  are  descriptions  of  the  known  species : 

Microtus  oregoni  (Bachman. ) 

Arricola  oregoni  Bachmafi,  Journ.  Acad.  Nat.  Sci.,  Philu.,  VIII,  pt.  1,  60- 
61,  1839. 

7)/pe  locaUtij. — .Astoria,  Oregon. 

General  characters. — Size  rather  small ;  pelage  short  and  coarse  with  a 
decided  '  pepper  and  salt'  appearance  ;  tail  longer  and  ears  more  promi- 
nent than  in  the  other  members  of  the  snbgenus. 

Color.  —  Upper  parts  brownish  bister;  under  pai'ts  cbirk,  more  or  less 
washed  with  butfy  ;  tail  blackisli  above,  paler  below. 

Cranial  cJiaracters. — Compared  with  the  otlier  known  members  of  the 
subgenus  {bairdi  and  serpeiis)  the  braincase  is  narrower,  less  flattened,  and 
less  subquadrate,  the  interparietal  larger  and  more  squarely  I'ectangular, 
the  zygomata  more  strongly  bowed  outward,  the  frontal  more  distinctly 
grooved  intei'orbitallj',  and  the  ascending  arms  of  the  premaxillfe  longer. 

Measurements.  —  An  adult  (j^  from  type  locality:  total  length,  140;  tail 
vertebi'se,  42;  hind  foot,  17. 

Microtus  bairdi  sp.  nov. 

7)lj>i'  from  Glacier  Peak,  Crater  Lake,  Oregon  (altitude  al)out  7800  feet, 
or  2350  meters).  No.  79906,  V  ad.,  U.  S.  Nat.  Mas.,  Biological  Survey 
collection.  Collected  August  24,  1896,  by  C.  Hart  Merriam  and  Vernon 
Bailey.      Original  No.  5813. 

General  characters. — Size  small,  a  little  smaller  than  .1/.  oregoni;  ears 
and  tail  rather  short;  coloration  pale. 

Color. — Upper  parts  uniform  rather  i)ale  grayish  bister,  witli  a  faint 
reddish  brown  cast,  and  glossy  ;  under  parts  whitish,  the  plumbeous  basal 
fur  showing  through;  tail  bicolor ;  dark  above,  whitish  beneath;  feet 
soiled  whitish  ;   no.se  dusky. 

Cra)ii<(l  diameters. — Skull  lather  small  and  flat;  braincase  subquadrate 
(broad  in  type  specimen)  ;  zygomata  bowed  well  outward  ;  rostrum  short ; 
audital  bullas  large  and  well  rounded;  incisive  foramina  short,  not  reach- 
ing nearly  to  incisors.  Compared  with  ^f.  oregoni  the  rostrum  as  seen 
from  above  is  nuich  shorter. 

The  dental  characters  are  those  of  the  subgenus  Chilotns. 

lieinarks. — This  interesting  new  Vole  may  be  distinguished  at  a  glance 
from  ^f.  oregoni  by  its  shorter  ears  and  tail  and  very  much  paler  color.  I 
have  named  it  in  honor  of  Professor  Kaird,  who  first  recognized  and 
named  the  subgenus. 


Voles  of  the  Subgenus  Chilotus. 


/o 


Mmsurcments. — Type  specimen  (9  adult):  total  length,  131  ;  tail  verte- 
brae, o3;  hind  foot,  17.5.  A  young  adult  rf  from  type  locality:  total 
length,  130;  tail  vertebra?,  32;  hind  foot,  17. 

Microtus  serpens  sp.  nov. 

Ti/pe  from  Agassiz,  British  Columbia.  No.  76303,  (J'  ad.,  U.  S.  Nat.  Mus., 
Biological  Survey  collection.  Collected  December  2,  1895,  bj'  Clark  P. 
Streator.     Original  No.  5068. 

General  characters.— SiraWar  to  M.  oregoni,  but  tail  much  shorter  ;  color 
darker;  pelage  mnch  softer  and  longer  (10  mm.  or  more  on  back  in  win- 
ter specimens) ;  ears  buried  in  the  long  fur. 

Color. — Upper  parts  very  dark  l)rown,  becoming  almost  duskj'  on  pos- 
terior half  of  back,  and  everywhere  profusely  mixed  with  black-tipi)ed 
hairs ;  under  parts  dark  plumbeous,  the  belly  washed  with  ashy  or  butfy  : 
tail  dusky  above,  pale  below,  and  faintly  edged  and  tipped  with  wdiitisli 
when  seen  from  above  (due  to  the  projection  of  the  whitish  hairs  of  tlie 
under  side). 

Cranial  cJiaracter.^. — .Skull  similar  to  that  of  ^[.  oregoni,  but  slightly 
larger;  interorbital  region  less  'pinched  in;'  interparietal  tapering  off 
more  gradually  on  each  side ;  teetli  larger ;  crowns  of  molar  series  longer. 

Measurenieiits. — Type  specimen:  total  length,  130;  tail  vertebra),  31  : 
hind  foot,  18.  .\verage  of  seven  specimens  from  type  locality  :  total 
length,  130;  tail  vertebrae,  32;  hind  foot,  17.5. 
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SYNOPSLS  OF  THE  VOLES  OF  THE  GENUS 
PHENACOMYS. 

BY  GERRIT  S.  MILLER,  Jr. 


With  the  possible  exception  of  some  bones  and  teeth  found  in 
a  cave  in  southern  Hungary  and  described  by  Nehring  in  1883, 
no  specimens  of  voles  of  the  genus  Phenacomys  were  brought  to 
notice  until  about  eight  years  ago.  In  October,  1889,  Dr.  C.  Hart 
Merriam  first  defined  the  genus  and  described  four  si>ecimens, 
two  from  Labrador,  one  from  Quebec,  and  one  from  Britisli  (Co- 
lumbia, each  of  which  he  made  the  type  of  a  new  species.  In 
1890  Mr.  F.  W.  True  described  a  fifth  species  from  Oregon.  A 
year  later  Dr.  Merriam  discovered  still  another  in  Idaho.  In 
1894  Dr.  J.  A.  Allen  described  a  seventh  form  supposed  to  be 
from  the  Black  Hills  of  South  Dakota.  During  the  following 
year  Mr.  S.  N.  Rhoads  named  an  eighth  from  British  Columbia. 
Finally,  Dr.  Merriam  has  recently  described  a  ninth  species  from 
Colorado.  In  addition  to  these  descriptions  of  new  species, 
several  minor  references  to  the  genus  have  been  published.  Of 
these  the  most  important  is  that  by  Nehring,  in  which  tlie  re- 
mains from  the  cave  in  southern  Hungary,  already  referred  to, 
are  determined  as  those  of  Phenacomy.s.^^ 

As  might  be  inferred  from  this  summary,  the  material  by  which 
the  genus  is  represented  in  collections  has  greatly  increased  since 
the  first  s[)ecimens  were  described.     Now  there  are  not  far  from 

*  Full  references  to  all  these  papers  are  given  in  the  bibliography  at  the 
end  of  this  article. 
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one  huiulred  well-prepared  skins  available  for  examination.* 
This  material  shows  that,  of  the  nine  described  forms,  the  fol- 
lowing six  are  valid  : 

Name.  Ti/jh'  loculily. 

P.  intermedins  Merriani KtiuiloopK,  Britisli  Columbia. 

P.  orophilus  Merriam Salmon  River  Mountains,  Idaho. 

P.  pirhlei  Merriam Longs  Peak,  Colorado. 

P.  latiimiiiiix  ^lerriam Fort  Chimo,  Ungava,  Labrador. 

P.  un<jai-(i  INIerriam Fort  Chimo,  Ungava,  Labrador. 

P.  Inuijicaiidnx  True Marshfleld,  Coos  County,  Oregon. 

These  fall  naturally  into  three  groups,  each  of  which  occupies 
a  different  geographic  region.  The  ungava  group,  containing 
two  well-marked  yellow-faced  species,  ungava  and  Jatimanus, 
ranges  from  Quebec  and  Labrador  west  at  least  as  far  as  the 
north  shore  of  Lake  Superior.  The  intermedrus  group,  with 
three  slightly  differentiated  uniformly  grayish  or  ochraceous 
species,  tntcrmedius,  orophilus,  and  jnrttlei,  occupies  the  moun- 
tains of  British  Columbia,  Alberta,  and  the  northwestern  United 
States.  The  third  or  longicaudns  group  is  represented  by  one 
species  only,  the  very  aberrant  P.  longicaudus  of  the  humid  coast 
district  of  Oregon. 

The  species  of  PJienacomys  are  voles  of  medium  or  small  size. 
With  the  exception  of  P.  lon.gicaudus,  which  is  remarkable  for  its 
very  long  tail,  there  is  nothing  in  the  external  appearance  of  any 
to  distinguish  them  from  small  si)ecies  of  Microtus.  They  gen- 
erally inhabit  dr^',  grassy  plains  and  mountain  parks,  but  P. 
longicaudus  appears  to  be  strictly  arboreal.  At  present  all  the 
species  detinitely  known  are  American.  The  determination  of 
the  European  fossil  remains  is  open  to  question. f 

*The  specimens  examined  in  the  present  connection  are  distributed  as 
follows :  U.  S.  National  Museum,  04,  including  the  types  of  P.  longicaudus, 
P.  oropliilus,  P.  truei,  and  P.  prehlei  (all  but  two  of  these  are  in  the  Bio- 
logical Survey  collection) ;  INIuseum  of  the  Canadian  Geological  and  Nat- 
ural History  Survey,  1  (type  of  P.  intermediufi)  ;  Merriam  collection,  3 
(types  of  P.  celutiis,  P.  ungava,  and  P.  Iidiinaiiinf) ;  Bangs  collection,  Ki 
P.  ungava  from  Hamilton  Inlet,  Labrador;  IMiller  collection,  7  P.  lati- 
initiius  from  the  north  shore  of  Lake  Superior,  and  4  P.  urnphilns  from 
Mount  Baker,  British  Columbia  (topotypes  of  P.  (iramoidis). 

tSee  North  American  Fauna,  No.  12,  p.  40. 
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Genus  PHENACOMYS  Meniam. 

Phenacoinys  Merriam,  North  American  Fauna,  No.  2,  p.  28,  October  30, 
1889. 

Type  species.— PIic)u(co)nys  uiteruiedius  oNIerriain. 

Geogrnphk  distribution. — Boreal  North  America  from  Atlantic  to  Pacific, 
soutli  to  the  Gulf  of  Saint  Lawrence,  the  north  shore  of  Lake  Superior, 
the  coast  of  Oregon,  and  in  the  Rocky  Mountains  to  Colorado. 

Generic  characters. — Skull  and  teeth  in  general  as  in  Microtna,  but  molars 
distinctly  two-rooted  in  the  adult,  and  root  of  lower  incisor  never  reach- 
ing level  of  dental  foramen.  Reentrant  angles  on  inner  side  of  lower 
molars  very  much  deeper  than  those  of  outer  side,  not  approximately 
equal  to  outer  angles  as  in  .Uicrolns  and  Erotomys. 

Remarks. — Phenaconiys  combines  the  palate,  heavily  built  angular  skull, 
and  strong  sharply  angled  teeth  of  Microtias  with  the  rooted  molars  and 
short  lower  incisors  of  Erotomys.  It  differs  from  both  Microtns  and 
Evotomys  in  the  i-elatively  great  depth  of  the  inner  reentrant  angles  of 
the  mandibular  molars. 

Key  to  thk  Species  of  Phunacomys. 

Tail  about  40  percent  of  total  length .  .lo)iijicaii<Iiis. 

Tail  about  25  percent  of  total  length. 

Face  and  muzzle  reddish  or  yellowish  in  strong  contrast 
with  rest  of  head. 

Skull  of  adult  with  deep  frontal  sulcus   ungava. 

Skull  of  adult  without  frontal  sulcus latimanus. 

Face  and  muzzle  essentially  same  color  as  rest  of  head. 

Ascending  branches  of  premaxilke  broad intermedins. 

Ascending  branches  of  premaxillae  narrow. 

Color  decidedly  ochraceous preblei. 

Color  gray orophilus. 

Phenacomys  intermedius  Merriam. 

Phoiacomys  iiUermedins  Merriam,  North  American  Fauna,  No.   2,  p.  32, 
October  30,  1889. 

Type  locality. — Basaltic  plateau  about  20  miles  NNW.  of  Kamloops, 
British  Columbia.  Altitude  5,500  feet.  Type  No.  780,  Mus.  Geol.  and 
Nat  Hist.  Surv.  Canada.     Collected  by  Dr.  Geo.  M.  Dawson. 

Geographic  distribution. — Phenacomys  iidertnediiis  is  known  from  the  type 
locality  only. 

General  characters.— "t^'v/.Q  small;  general  color  pale;  feet  light  brown; 
skull  with  interorbital  region  and  ascending  branches  of  premaxilla?  very 
broad  ;  front  lower  molar  with  five  well  developed  salient  angles  on  outer 
side. 

Color. — Back  grizzled  grayish  brown  with  a  yellowish  tinge,  everywhere 
sprinkled  with  black-tipped  hairs  which  are  most  numerous  on  middle  of 
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back  and  over  lumbar  region ;  belly  grayish  white,  the  deep  plumbeous 
bases  of  the  hairs  showing  through  ;  tail  sharply  hicolor,  nearly  black 
above,  white  beneath  ;  feet  light  brownish  ;  whiskers  mixed  blackish 
and  silvery  gray. 

Skull. — The  skull  of  the  type  and  only  known  specimen  of  Phenacomys 
mtermnlivs  is  so  badly  broken  that  many  of  its  characters  cannot  be  ascer- 
tained. Knough  remains  to  show  two  peculiarities  which  are  not  shared 
b}'  any  of  the  numerous  skulls  of  P.  oropldlus  with  which  I  have  com- 
pared it.  These  are  the  great  breadth  of  the  interorbital  region  (4  mm. 
at  narrowest  part  of  constriction)  and  the  expanded  terminations  of  the 
ascending  branches  of  the  premaxillee.  The  latter  character  is  ai)proarhed 
in  the  type  specimen  of  P.  preblel.  The  rostrum  appears  slightly  shorter 
and  deeper  than  in  P.  orophUus,  but  this  is  probably  only  an  optical  effect 
due  to  the  imperfect  condition  of  the  nasal  bones. 

Teeth. — The  enamel  pattern  is  essentially  the  same  as  that  of  P.  oropJiilus, 
except  that  the  anterior  loop  of  the  fi-ont  lower  molar  is  so  deeply  cut  by 
reentrant  angles  that  a  third  outer  triangle  is  wholly  isolated  and  a  fourth 
inner  triangle  is  nearly  cut  off.  As  a  result  the  transverse  loop  is  reduced 
to  a  narrow  crescent  placed  obliquely  with  the  convexity  directed  for- 
w^ard  and  outward. 

Meaaihremenis. — "Total  length,  about  118;  tail  vertebrae,  28;  hind  foot, 
IS;  ear  from  anterior  root,  1)5  (from  dry  skin)  " — Merriam. 

Genernl-  re»iarl:s.— The  type  specimen  of  Fheyarom!/i<  inteDnediin^,  although 
imperfect,  shows  too  many  differences  from  any  of  the  other  described 
forms  to  be  united  with  them.  The  breadth  of  the  interorbital  region  is 
a  character  of  trifling  importance,  and  one  which  might  easily  disappear 
with  increasing  age,  but  the  great  expansion  of  the  ascending  branches 
of  the  preuiaxillas  is  scarcely  to  be  explained  in  this  way.  The  peculi- 
arities of  the  front  lower  molar  are  not  of  a  kind  likely  to  be  the  result  of 
immaturity,  and  if  they  are  purely  individual  they  represent  a  degree  of 
variability  far  in  excess  of  that  presented  by  othei-  known  species  of  the 
genus.  As  the  skin  is  now  sealed  between  two  glass  plates,  it  is  not  pos- 
sible to  determine  with  certainty  the  chai'acter  of  the  fur,  but  it  api)ears 
to  be  less  dense  and  woolly  than  in  /-".  oropliilus.  In  color  the  type  shows 
no  distinct  differences  from  P.  oropliilus,  except  that  the  feet  are  light 
brown  instead  of  white. 

Phenacomys  orophilus  Merriam. 

Phenacoriu/s  orophilus  Merriam,  North  American  Fauna,  No.  5,  p.  65,  July 
30,  1891. 

Fhenacomys  truei  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  VI, -p.  331,  November 
7,  1894. 

Phenacomys  orumontis  Rhoads,  American  Naturalist,  XXIX,  p.  941,  Octo- 
ber, 1895. 

Tii}H'  locaU/(/. —Siihnon  River  Mountains,  Idaho  (near  head  of  Timber 
Creek;  altitude,  10,500  feet).     Type  in  U.  >S.  National  Museum  (9  adult, 

i->0.    31256J- 

Geographic  distribution. — Hudsonian  zone  and  parts  of  Canadian  zone. 
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in  the  mountains  of  Alberta,  British  Columbia,  and  the  western  United 
States  south  to  southern  AVyomino:,  central  Idaho,  and  south  central 
Oregon. 

General  diameters. — Size  small ;  fur  dense  and  woolly;  general  color 
light  gray,  somewhat  tinged  with  yellowish;  feet  nearly  white;  inter- 
orbital  i-egion  of  skull  narrow  and  smooth  ;  ascending  branches  of  pre- 
maxillre  narrow. 

Color. — Back  grizzled  grayish  brown,  with  a  yellowish  tinge,  which  is 
most  distinct  in  springand  summer  specimens,  the  fur  everywhere  thickly 
sprinkled  with  blackish  hairs,  which,  however,  do  not  form  a  distinct 
dark  dorsal  area  ;  face  with  very  few  blackish  hairs,  but  not  yellower  than 
back  ;  belly  dirty  white;  feet  silver\'  whitish  ;  tail  sharply  bicolor,  pure 
white  below,  mixed  brown  and  white  above  ;  under  fur  dark  plumbeous, 
this  color  showing  through  irregularly  on  belly  and  throat.  The  young 
are  clearer  gray  than  the  adults,  but  otherwise  similar. 

Skull. — The  skull  of  Plu'iiacomi/s  orophilns  is  of  medium  size,  that  of  the 
type  measuring  23.1  mm.  in  basilar  lengtii  and  14.2  mm.  in  zygomatic 
breadth.  The  interorljital  constriction  is  narrow,  and  the  frontal  ridges, 
even  in  very  old  skulls,  are  too  slightly  developed  to  form  a  frontal  sulcus ; 
ascending  branches  of  premaxillaries  narrow  and  scarcely  expanded 
posteriorly  ;  jugal  broadly  expanded  and  mortised  into  zygomatic  process 
of  maxillary. 

Teeth. — The  enamel  pattern  shows  no  distinctive  characters  as  com- 
pared with  the  species  of  the  ungava  group.  The  anterior  loop  of  the 
front  lower  molar  is  unusually  variable  in  form,  but  in  the  majority  of 
specimens  is  similar  to  that  of  P.  latinianii.s. 

Mea.^arement.'<. — Type  specimen:  total  length,  14(3;  tail  vertebrse.  38  ; 
hind  foot,  19;  average  of  eight  adults  from  Bear  Tooth  Mountains,  Mon- 
tana: total  length,  146.5;  tail  vertebme,  31.8;  hind  foot,  17.7;  average  of 
ten  adults  from  St.  Marys  Lake,  ^Montana:  total  length,  141.7;  tail  verte- 
brae, 34.5;  hind  foot,  17.7;  average  of  three  adults  from  type  locality  of 
P.  oramontis:  total  length,  144.6;  tail  vertebrae,  37.5;  hind  foot,  19.3. 

Specimens  examined. — Total  number,  56. 

Wj/omivg :  Near  Laramie,  1  (type  of  P.  fraei)  ;  Tower  Falls,  Yellowstone 
Park,  1. 

Montana:  Bear  Tooth  IMountains,  23;  Big  Snowy  Mountains,  1;  Mid- 
vale,  1 ;  St.  Marys  Lake,  12;  Summit,  1. 

Idaho:  Salmon  River  Mountains,  4  ;  Sawtooth  City,  2. 

Oregon:  Blue  Alountains  (10  miles  north  of  Harney),  1  ;  Crater  Lake, 
2  ;  Diamond  Lake,  1 ;  ^Nlount  Hood,  1. 

British  Columbia:  Mount  Baker  Range,  4  (topotypes  of  P.  orophilus). 

Alberta:  Ninety  miles  north  of  Jasper  House,  1. 

General  remarks. — Phenacomys  oropJiilus  is  distinguishable  from  all  other 
species  except  P.  intermedins  by  its  combination  of  short  tail,  gray  face, 
and  pale  color.  From  P.  interrnedius  it  differs  in  cranial  and  dental 
characters. 

The  range  of  this  species  is  not  continuous,  but  is  interrupted  wherever 
the  mountains  are  not  high  enough  to  be  capped  by  a  Hudsonian  area  of 
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sufficient  extent.  A8  might  be  expected,  nieniVjevs  of  the  various  colonies 
differ  from  eacli  other.  Tliese  differences  are,  however,  too  sliglit  to  be 
worthy  of  recognition  ])y  name.  The  most  northerly  specimen  that  I 
have  seen,  a  female  collected  at  Fishing  Lake,  Alberta,  on  September  17, 
1896  (No.  81477,  U.  S.  National  Museum,  Biological  Survey  collection), 
has  the  fur  much  less  thick  and  woolly  than  in  typical  orophilus.  The  feet 
are  brownish  as  in  P.  iiitermediui^,  but  in  all  other  characters  it  agrees  per- 
fectly with  oropliilns.  S{)ecimens  from  St.  Marys  Lake,  Montana,  aver- 
age a  trifle  smaller  than  tliose  from  the  type  localitj'. 

Since  Phenacomi/s  oroj)Iiiliis  was  first  described  it  has  received  tw'o  ad- 
ditional names.  The  first  of  these,  P.  trnel  Allen,  was  based  on  the  dis- 
torted skin  and  fragmentarj^  skull  of  a  young  animal  supposed  to  have 
been  taken  in  the  Black  Hills  of  South  Dakota,  a  region  so  isolated  that 
if  inhabited  by  the  genus  itwould  be  expected  to  furnish  a  species  differ- 
ent from  those  occurring  farther  west.  The  type  specimen  is,  however, 
exactly  like  immature  oropliilas  in  color  and  in  enamel  pattern.  In  size 
it  agrees  perfectly  except  that  the  tail,  in  its  present  condition  fa  few. of 
the  proximal  vertebrae  re'moved,  the  rest  dried  in  tlie  skin),  is  about  7 
millimeters  shorter  than  in  fresh  specimens  of  the  same  age.  No  weight 
can  be  attached  to  this  one  difference  in  the  absence  of  all  others.  Further- 
more, it  is  practically  certain  that  the  type  was  not  collected  in  the  Black 
Hills  of  South  Dakota,  but  in  the  Black  Hills  of  Wyoming,  now  known 
as  the  Laramie  ^lountains.  It  was  taken  on  August  10,  1857,  by  Dr. 
Hammond,  a  memljer  of  the  expedition  commanded  by  Lieut.  F.  T. 
Bryan.  I  have  not  been  able  to  find  any  account  of  the  Bryan  expedi- 
tion of  1857  further  than  the  statement,  on  page  91  of  the  eleventh  volume 
of  the  Pacific  Railroad  Reports,  that  "the  wagon-road  expedition  under 
Lieutenant  Bryan  this  year  [1857]  was  confined  to  routes  which  he  had 
previously  mapped  and  explored."  The  mai>  of  Bryan's  routes  shows 
that  he  never  entered  the  region  now  known  as  the  Black  Hills,  but  that 
his  course  followed  up  the  Platte  River  and  Lodge  Pole  Creek  through  the 
Laramie  ISIountains.  It  is  therefore  almost  beyond  doul)t  that  the  type 
of  Pheiiacomi/.'i  fnwi  was  collected  in  ADiany  County  or  Laramie  County, 
Wyoming,  a  few  miles  northeast  of  the  present  town  of  Laramie.  This 
region  is  almost  continuous  with  the  mountains  included  in  the  known 
range  of  ofo})liilvM.  Flienncoinys  ommontis  Rhoads  was  based  on  a  speci- 
men from  the  Mf)unt  Baker  range  in  British  Columbia,  ju.*t  north  of  the 
United  States  boundary.  Four  topotypes  in  my  collection  are  indistin- 
guishable from  P.  orophilus. 

Phenacomys  preblei  Merriam.    , 

Phenacotnyx  preblei,  Merriam,  Proc.  Biol.  Soc.  Washington,  X,  p.  45,  March 
16,  1897. 

Type  locality. — Longs  Peak,  Colorado.  Type  in  U.  S.  National  ^Museum 
(^  adult.  No.  7451o),  lUological  Survey  collection. 

Geographic  didribution. — Phenacomys  preblei  is  at  present  known  from 
the  type  locality  only. 
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General  characters.  — ^Imi  like  P.  oropJiUus,  but  color  much  more  ochra- 
ceous  and  ascending  branches  of  premaxillfe  more  expanded  terminally. 

Color.  — Dovf^nl  surfoce  clay  color  suffused  with  ochraceous,  the  back 
thickly  sprinkled  with  black-tipped  hairs;  feet  dirty  white  ;  belly  yellow- 
ish white,  the  plumbeous  under  fur  showing  through  irregularly;  tail  in- 
distinctly bicolor,  brownish  above,  whitish  below. 

Skull.— The  skull  is  similar  to  that  of  P.  orophiliu^,  but  tlie  interorbital 
ridges  are  slightly  more  developed  (though  not  enough  to  form  a  median 
sulcus),  the  terminal  portion  of  the  ascending  branch  of  tlie  premaxilla 
is  broader  and  the  jugal  is  scarcely  mortised  into  the  zygomatic  arm  of 
the  maxillary. 

Teeth.— 'Sot  appreciably  different  from  those  of  P.  orophUus. 

Specimens  examined.— One,  the  type. 

General  remarks.— Phenacomys  preblei  is  closely  related  to  P.  orophihis, 
from  which  it  differs  in  yellower  color  and  some  slight  cranial  characters. 
In  one  of  the  latter  it  approaches  P.  intermedius. 

Phenacomys  latimanus  Merriam. 

Phenacomys  latimanus  Merriam,   North   American  Fauna  No.   2,  p.   34, 
October  30,  1889. 

2)/pe  loc(dity. — Fort  Chimo,  Ungava,  Laljrador. 

Geographic  distrihnli(m. — Arctic  and  Hudsonian  zones  from  northwest- 
ern Labrador  to  the  north  shore  of  Lake  Superior.  Limits  of  range  not 
known. 

General  characters. — Size  small ;  skull  never  developing  sharply  defined 
interorbital  ridges,  even  in  extreme  old  age ;  muzzle  and  face  conspicu- 
ously yellower  than  rest  of  head. 

C'o?or.— Dorsal  surface  pale  yellowish  cinnamon-brown,  clearer  and 
more  tinged  with  reddish  on  muzzle  and  face ;  region  from  e5'es  to  base 
of  tail  strongly  shaded  with  blackish  hairs;  feet  and  whole  ventral  sur- 
face whitish  gray,  the  throat  and  belly  somewhat  darkened  by  the 
l)lumbeoas  bases  of  the  hairs;  no  distinct  line  of  demarkation  on  sides, 
but  color  of  belly  shading  abruptly  into  that  of  back  ;  tail  sharply  bicolor, 
dark  brown  above,  whitish  below  ;  ears  concolor  with  surrounding  parts, 
but  region  immediately  behind  ear  generally  paler. 

Skull. — The  skulls  of  adult  specimens  vary  in  basal  length  from  20  to  22 
mm.,  and  in  zygomatic  breadth  from  13  to  1-1  mm.  ;  rostrum  moderate 
(nasals  contained  about  three  and  one-half  times  in  occipito-nasal  length) 
rather  more  lightly  built  than  in  P.  ungara,  and  with  profile  usually  more 
deflected  from  dorsal  outline  of  frontals ;  interorbital  region  faintly  con- 
cave, never  distinctly  sulcate. 

Teeth. — The  enamel  pattern  of  this  species  calls  for  no  special  remark. 
The  anterior  loop  of  the  front  lower  molar  is  usually  cut  on  the  inner  side 
by  a  deep  reentrant  angle,  which  is  so  much  deeper  than  that  on  the 
outer  side  as  to  destroy  the  bilateral  symmetry  of  the  loop.  This  char- 
acter occurs  in  other  species,  notably  P.  orophilus,  but  it  appears  to  be 
more  constant  in  P.  latimanus  than  any  other. 
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Measurenu'iitii. — Type  spet'irnen  "  (from  alcoholic  before  skinning) :  total 
length,  11(5;  tail  vertebrtw,  28;  hind  foot,  18"  (Merriam)  ;  seven  adults 
from  Peninsula  Harbor,  Ontario  (north  shore  of  Lake  Superior),  average: 
total  length,  134;  tail  vertebra-,  29. i) ;  hind  foot,  18.1;  maximum:  total 
length,  1.50;   tail  vertebne,  38;  hind  foot,  19. 

General  remarks. — Phenacomys  latimunus  is  recognizable  as  a  member  of 
the  imgara  group  l)y  its  distinctly  fulvous  face.  From  P.  loir/ava  it  differs 
in  its  smaller  size  and  smooth  interorbital  region. 

Phenacomys  ungava   Merriam.* 

Phenncomys  oelatus  Merriam,  North  American  Fauna,  No.  2,  p.  33,  October 
30,  1889.  Godbout,  Province  of  Quebec,  Canada  (based  on  old  skull, 
with  subquadrate  interparietal). 

Plienacomys  inu/ara.  Merriam,  North  American  Fauna,  No.  2,  p.  35,  Octo- 
ber 30,  1889.  Fort  Chimo,  Ungava,  Labrador  (based  on  young  adult 
skull,  with  transversely  lengthened  interparietal). 

Type  locality. — Fort  Chimo,  Ungava,  Labrador.  Type  in  Merriam  col- 
lection {(f  adult,  No.  if  If). 

Geographic  didribution. — Labrador  and  eastern  Quebec.  Not  known 
from  any  point  south  of  the  lower  edge  of  the  Hudsonian  zone. 

General  characters. — Size  large ;  skull  of  adult  with  higli  interorbital 
ridges  limiting  a  deep  frontal  sulcus;  muzzle  and  face  conspicuously 
yellower  than  rest  of  head. 

Color. — Essentially  as  in  P.  latimunus;  young  darker  and  more  plumbe- 
ous, at  first  without  the  cinnamon  of  the  adult;  tail  of  young  specimens 
nearly  uniform  dusky,  only  slightly  paler  below. 

Skull. — The  skulls  of  adult  specimens  vary  in  basilar  length  from  22  to 
25  nun.  and  in  zygomatic  breadth  from  14  to  16  mm.  Rostrum  rather 
more  heavily  built  than  in  /-*.  latimanus  and  with  profile  usually  less 
deflected  from  dorsal  outline  of  frontals  ;  interorbital  region  with  two 
strongly  developed  ridges,  between  which  lies  a  conspicuous  trough  which 
increases  in  depth  and  narrowness  in  old  age 

Teeth. — Except  for  their  larger  size,  the  teeth  of  P.  luigavct,  do  not  differ 
in  anv  constant  character  from  those  of  P.  laiinunms.  The  anterior  loop 
of  the  front  lower  molar  is,  however,  less  frequently  cut  by  a  deep  re- 
entrant angle  on  the  inner  side. 

Measurements. — Type  of  P.  ungava  "  (from  alcoholic  specimen  before 

*I  am  aware  that  in  the  original  paper  on  the  genus  the  specific  name 
ungava  is  printed  two  pages  beyond  the  name  celatax.  To  assume,  how- 
ever, that  of  alternative  names  the  one  which  stands  first  in  a  book  has 
by  virtue  of  mere  position  precedence  over  others  is  as  unreasonable  as  to 
assume  that  the  first  species  mentioned  under  a  composite  genus  should, 
other  things  being  equal,  necessarily  become  the  type.  As  priority  dates 
from  publication,  and  publication  is  distribution,  it  is  impossible  for  one 
name  to  have  priority  over  another  issued  with  it;  hence  to  displace  the 
name  ungava  as  here  used  it  will  be  necessary  to  show  that  the  animal  has 
an  older  name,  that  is,  one  published  prior  to  October  30,  1889. 
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^Uinniiii:;  :  total  leiiL^tli,  ].">S  ;  tail  vertebras,  31  ;  hind  foot,  1!)  "  (Merriain). 
Type  of  /'.  rv7((/((.s  "  (from  alcoliolic  specimen  before  slcinning)  :  total 
length  abont  loO ;  tail  vertebra^  32;  hind  foot,  17.5"  (Merriam).  In 
adnlt  male  from  Godbout,  Quebec  (topotype  of  cdattifi),  in  alcohol :  total 
length,  137;  tail  vertebra'.  32;  hind  foot,  18.  Ten  adults  from  Hamilton 
Inlet,  Labrador:  average,  total  length,  151  ;  tail  vertebne,  37;  hind  foot, 
20;  maximum,  total  length,  160;   tail  vertebne,  44;  hind  foot,  21. 

Sped  menu  examined. — Total  number,  19. 

Labrador:  Fort  Chimo,  Ungava,  1  (type);  Hamilton  Inlet.  \(\\  Gros- 
water  Bay,  2  (skulls). 

Quebec:  Godbout  4  (including  type  of  cuiutua). 

General  remarks. — Phenucomt/s  luigaoa,  is  distinguished  from  P.  lalliuaiiKs, 
the  only  other  known  species  with  yellowisli  face,  by  its  larger  size  and 
strongly  ridged  interorbital  region.  The  specimens  from  Hamilton  Inlet 
average  considerably  larger  than  the  type  of  P.  nugaca  or  the  two  adults 
from  Godbout,  (Quebec,  but  as  they  agree  in  all  other  characters  it  seems 
unwise  to  separate  them  on  the  basis  of  the  material  now  at  hand.  This 
series  shows  individual  variation  sufficient  to  cover  the  supposed  differ- 
ences between  P.  ungava  and  P.  celatus. 

Phenacomys  longicaudus  True. 

Phenacomys  longicaudus  True,  Proc.  U.  S.  National  Museum,  XIII,  p.  303, 
November  15,  li'JO. 

Tgpe  locality. — jMarshfield,  Coos  County,  Oregon.  Type  in  U.  S.  National 
Museum  (young  adult  No.  i^sli)- 

Geographic  distribution. — The  species  is  at  present  known  from  two  speci- 
mens onh',  the  type  and  one  from  Meadows,  Lane  County,  Oregon.  It 
probably  ranges  throughout  the  densely  forested  coast  district  of  Oregon- 

General  cliaracters. — Size  large;  tail  about  40  percent  of  total  length; 
color  rusty  brown  or  drab. 

Color. — Type  (taken  in  August,  1890);  head,  back,  and  sides  rusty 
brown,  slightly  duller  along  middle  of  back,  the  fur  everywhere  dark 
plumbeous  at  base  and  sprinkled  with  long  blackish  hairs,  which,  how- 
ever, are  not  noticeable  except  on  close  examination ;  ventral  surface 
rusty  white,  the  plumbeous  bases  of  the  hairs  showing  through  irregularly; 
tail  unicolor,  dark  brown  both  above  and  below  ;  feet  dusky.  The  Lane 
County  specimen  (9  No.  Jiofi;  ^^'-  ^^  National  Museum,  P>iological  Sur- 
vey collection),  taken  on  April  13,  1891,  is  wholly  unlike  the  type  in  color. 
Head,  back,  and  sides  pale  yellowish  drab,  the  fur  light  bluish  plumbe- 
ous at  base  and  sprinkled  with  inconspicuous  dark  hairs  ;  belly  grayish 
white,  the  bluish  bases  of  the  hairs  showing  tlirougii  irregularly  ;  tail  in- 
distinctly bicplor,  light  slaty  gray  above  and  at  tip,  whitish  mixed  with 
gray  below  ;  feet  silvery  white. 

Skull. — The  skull  of  the  type  is  in  fragments,  and  that  of  the  Lane  County 
specimen  cannot  now  be  found,  hence  the  cranial  characters  of  PJienacomyx 
longicaudus  are  at  present  unknown. 
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Teeth. — The  teetli  of  Plienacnmi/s  longicaudus  differ  from  those  of  the 
other  species  in  the  reduction  in  width  of  the  inner  triangles  of  the  upper 
molars.  This  tendency  is  especially  marked  in  the  posterior  inner  tri- 
angles of  the  first  and  second  teeth.  In  these  tlie  anterior  face  of  the 
prism  is  nearly  parallel  with  the  anterior  side  of  the  second  external  re- 
entrant angle.  The  anterior  transverse  loop  of  the  posterior  upper  molar 
is  narrower  tlian  in  other  members  of  the  genus  and  the  tei-minal  loop  of 
the  same  tooth  is  considerably  shortened.  In  the  lower  jaw  the  enamel 
pattern  shows  no  characters  beyond  a  general  tendency  to  narrowness  of 
all  loops  and  triangles. 

Measuremctits.— Type  specimen  "(from  skin):  total  length,  148;  tail 
vertebra',  58;  hind  foot,  20.2"  (True).  Lane  County  si)ecimen :  total 
length,  165;  tail  vertebrae,  63;  hind  foot,  20.8  (from  fresh  specimen  )jy 
the  collector,  A.  Todd). 

General,  reniarks. — I'henaromiis  longieaiidni<  differs  so  strikingly  in  propor- 
tions and  color  from  all  other  inembers  of  the  genus  that  it  canncjt  be 
compared  with  any.  Its  appearance  is  unique  among  the  voles,  though 
faintly  suggested  by  some  of  the  Asiatic  species  of  A/ticola. 

BiBMOGKAPHY    OF    TlIK    GkNCS    PhEXACOMYS. 

1889.  Merriam,  C.  Hcirt. — Description  of  a  New  Genus  {Phenacomys)  and 

Four  New  Species  of  .lr/7'co///*a'.  <North  American  Fauna,  No.  2, 
pp.  27-35,  pi.  ii-vii.  October  30,  1889.  Genus  defined  and  four 
species  named,  P.  intermedins,  P.  celatus,  P.  latimanus,  and  P. 
ungava. 

1890.  True,  F.  W. — Description  of  a  New  Species  of  Mouse,  Plicnacomys 

loiigicaudus,  from  Oregon.  <Proc.  U.  S.  National  Museum,  xiii, 
pp.  303,  301.     Author's  separates  issued  November  15,  1890. 

1891.  Merriam,  C.  Hart. — Results  of  a  Biological  Reconnoissance  in  South- 

central  Idaho.  <North  American  Fauna,  No.  5,  pp.  1-114. 
July  30,  1891.  Plienacomgs  oroptuliis  described  on  pages  65,  66. 
1891.  Todd,  Aurelius. — An  Oregon  Mouse.  <We.st  American  Scientist, 
vii,  pp.  240-242.  September,  1891.  Account  of  the  arboreal 
habits  of  Phenacomgs  longicaudus  and  copj'  of  original  descrip- 
tion of  the  species. 

1891.  Flower,  William   H.,  and   Lydekker,  R. — An  Introduction  to  the 

Study  of  Mammals,  Living  and  Extinct.  Genus  Phenacomys 
mentioned  on  page  466. 

1892.  Merriam,  C.  Hart.— The  Geographic  Distribution  of  Life  in  North 

America  with  Special  Reference  to  the  Mammalia.  <Proc. 
Biological  Soc.  Washington,  vii,  pp.  1-64.  April,  1892.  List  of 
species  of  Phenacomys  on  page  25.  Arvicola.  boreaUs  Richardson 
provisionally  referred  to  this  genus. 
1894.  Nehring,  A. — [Review  of  North  American  Fauna,  Nos.  1-5.] 
■<Naturwissenschaftliche  Wochenschrift,  Berlin,  p.  346.  July 
15,  1894.  Bones  from  cave  in  southern  Hungary  referred  to  the 
genus  Phenacomys. 
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1S94.  Allen,  J.  A. — Recent  Progress  in  the  Study  of  North  American  Mam- 
mals. <Abstract  of  the  Proceedings  of  the  Linnsean  Society  of 
New  York,  pp.  17-45.  Author's  edition  published  July  20,  1894. 
List  of  described  species  of  Phenacomys  on  page  ol. 

1894.  Allen,  J.  A.— Descriptions  of  Ten  New  North  American  Mammals 

and  Remarks  on  Others.  <Bull.  Am.  Mus.  Nat.  Hist.,  vi,  pp. 
317-332.  Author's  edition  published  November  7,  1894.  Fhe- 
ytacomijs  iruei  described  on  pages  331,  332. 

1895.  Rhoads,  S.  N.— Additions  to  the  Mammal  Fauna  of  British  Colum- 

bia. <American  Naturalist,  xxix,  pp.  940-942.  October,  1895. 
rheitacomijs  oramonfis  described  on  page  941. 

1896.  Miller,  G.  S.,  Jr.— Genera  and  Subgenera  of  Voles  and  Lemmings. 

=  North  American  Fauna,  No.  12.  July  23,  1896.  Genus  Phe- 
nacomys defined  on  pages  40-42. 

1896.  Lydekker,  R.— A  Geographical  History  of  Mammals.     Genus  Phe- 

nacomys mentioned  on  page  342. 

1897.  Merriam,  C.  Hart. — P/ienacomys  preWei,  a  New  Vole  from  the  Moun- 

tains of  Colorado.     <Proc.  Biological  Soc.  Washington,  xi,  p.  45. 
March  16,  1897. 
1897.  Miller,  G.  S.,  Jr.— Notes  on  the  Mammals  of  Ontario.     <Proc. 
Boston  Soc.  Nat  Hist.,  xxviii,  pp.  1-44.     April,  1897.    Phenacomys 
latimanus  recorded  from  the  north  shore  of  Lake  Superior. 


Vol.  XI,  pp.  89-92  April  26,  1897 

PROCEEDINGS 

OF    THE 

BIOLOGICAL  SOCIETY  OF  WASHINGTON 


SYNOPSIS  OF  THE  AMERICAN  SESARM^,  WITH 
DESCRIPTION  OF  A  NEW  SPECIES.^ 

BY  MARY  J.  RATH  BUN. 


The  American  species  of  Scsarrna  are  in  much  confusion,  owing 
partly  to  incomplete  descriptions  and  to  the  study  of  isolated 
specimens.  The  following  is  a  key  to  all  the  species  known  to 
occur  in  America,  with  their  })rincipal  synonyms,  hased  on  a 
study  of  tyj^es.  One  new  species  is  described  from  the  Museum 
at  Copenhagen  by  permission  of  Dr.  F.  Meinert. 

Sesarma  Say. 

Sy.nopsis  op  American  Speciks. 

A.  Carapace  with  a  tooth  beliiiid  the  outer  orbital  tooth. 
B.  Manus  with  two  or  more  pectinated  ridge.s  on  tlie  upper  surface. 

Subgenus  Perisesanna  de  Man.  afrkana^  *  Milne  Edwards. 

B^.  Manus  without  pectinated  ridges  on  the  upper  surface. 

Sul)genus  Sesunna  =  Epinemrina  de  Man. 
C.  Front  less  than  half  the  greatest  width  of  the  carapace. 

bidentata*  Benedict. 
G'.  Front  more  than  half  the  greatest  width  of  the  carapace. 
D.  Upper  surface  smooth. 
E.  Eyes  reaching  the  outer  angle  of  the  orbit. 

curacaoensis  de  Man. 
E'.  Eyes  not  reaching  the  outer  angle  of  the  orbit. 

reticulata'^  Say. 

^  Published  witli  the  permission  of  the  Secretary  of  the  Smithsonian 
Institution. 

'^  Occurs  at  Barbados. 

*  Tj'pe  species  of  the  genus. 

*Type  examined  by  the  writer. 
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D'.  Upper  surface  rugose. 
E.  Hand  very  broad.  suh-al<t  Smith. 

E'.   Hand  elongate.  crasslpes-f  Cano. 

A''.   Carapace  without  a  tooth  behind  t!ie  outer  orljital  tooth. 
B.  iManus  witli  two  or  more  pectinated  ridges  on  the  upper  surface.  §  2 

Subgenus  Parasesanna^  de  Man. 
B'.  Planus  without  two  or  more  pectinated  i-idges  on  the  upper  surface. 
Subgenus  Holometopus  Milne  Edwards  ^  subgenus 

Si'sarma  de  Man. 
C.  Sides  of  carapace  converging  rapidly  posteriorly. 

rubript'S  liathbun,  new  name  =  mulleri  Miers.*^ 
C^.  Sides  of  carapace  not  converging  rapidly  posteriorly. 

D.  Protogastric  or  supra-frontal  lobes  tuberculate  or  granulate. 
E.  Movable  tinger  extraordinarily  enlarged  along  its  proximal 

half  beneduii  Rathbun,  new  name  =  recta  de  Man.^ 

E'.  Movable  finger  not  extraordinarily  enlarged  along  its  prox- 
imal half. 
F.  Outer  surface  of  hand  densely  hairy  at  base  of  fingers. 

barbimaua'f  Cano. 
F'.  Outer  surface  of  hand  not  densely  hairy  at  base  of  fingers. 
G.  Meri  of   ambulatory   legs  less    than   twice  as  long  as 
broad. 

recta  ^  Randall  =  mulleril*  A.  Milne  Edwards. 
G''.  Meri  of  ambulator}^  legs  more  than  twice  as  long  as 
broad. 
H.  Front  widening  considerabh'  toward  the  lower  margin. 
raiersu*  Rathbun,  new  name  =  "■'  angustipes  f"  Miers,* 
1S81  =  stimpsoiiii  Miers,  1886,*  not  1881. 
H^.  Front  not  widening  considerably  tow^ard  the  lower 
margin. 
J.  Protogastric  or  supra-frontal  lobes  faintly  granulate. 

cinerea  Bosc. 
J''.  Protogastric  or  supra-frontal  lobes  rough  with  ruga? 
or  lines  of  granulations. 
K.  Front  not  more  than  3j  times  as  wide  as  high. 

occidenialis*  Smith. 
K^.   Front  more  than  3>  times  as  wide  as  high. 
L.  ^Margins  of  meri  of  ambulatory  legs  subparallel 
for  their  distal  half 

roberti^  Milne  Edwards  =  americana* 

Pocock  ^  bromeUarum*  Rathbun. 

'Not  represented  in  America. 

■■'Challenger  Report,  Zool.  XVII,  270.  pi.  xxi,  f.  3,  ISSCi,  Bahia. 
^  Notes  Leyden  Mus.,  XIV,  249,  pi.  X,  f  4,  1892,  Surinam. 
*  This  species  has  not  been  sutficiently  characterized  and  is  described 
below. 
*Type  examined  by  the  writer, 
t  Not  seen  by  the  writer. 
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L'.  Margins  of  iiieri  of  ambulator)^  legs  converging 

from  the  middle  towards  the  carpal  joints. 

M.   Front    deeply    concave  ;     protogastric    lol)es 

strongly  projecting.  (iiKjK.std-  .Smith. 

M'.  Front  slightly   concave ;    protogastric  lobes 

slighth*  projecting. 

(Dtgiisiipes  Dana  =  amencami  *  Sanssure. 
D'.  Protogastric  or  supra-frontal  lobes  smooth  or  nearly  so. 
E.  Front  less  than  4  times  as  wide  as  high. 

rlcordl*  3Iilue  Edwards  =  guerini*  Milne  Edwards  =  min- 
iata*  S-Aussure  :=  cDtgusllpes  Stimpson  (in  part,*  at  least) 
^  angusiipes  Smith*  =  stimpsonii  Miers,*  1881,  not  1S8G, 
=  clnerea  Heilprin,*  1888,  ^  clnerea  Ives,*  1891. 
E'.  Front  more  than  4  times  as  wide  as  high. 

haiiseni  Rathbun,  new  sjiecies. 

Sesarma  (Holometopus)  miersii  Rathbun,  new  name. 

Sesarmn  ongustipes  f  Miers,  Proc.  Zool.  Soc.  London,  1881,  70,  Rat  Island, 

]\lonte  Video. 
Ses(n-iaa  ■^(impsaitii  Miers,  Challenger  Rept,  Zool.,  XVII,  270,  1880;   not 

.S'.  stimpsonii  Miers,  1881. 

Carapace  broader  than  long,  of  equal  width  anterioily  and  posteriorly, 
surface  more  convex  than  in  .S'.  cjnerea,  regions  deeply  marked.  Carapace, 
as  in  .S.  roherti,  punctate,  the  punctje  crowded  in  places  and  tending  to 
coalesce ;  anterior  portion  rougli  with  tubercles.  Except  for  its  width,  the 
carapace  has  great  resemblance  to  that  of  S.  roberii. 

Front  less  than  four  times  as  wide  as  high.  Superior  lobes  less  promi- 
nent than  in  S.  roberii.  The  middle  sinus  of  the  lower  margin  when 
viewed  from  above  is  much  shallower  and  less  rounding  than  in  that 
species.  Viewed  from  in  front  the  lower  margin  forms  an  almost  un- 
broken convex  line.  The  side  margins  of  the  front  diverge  below  as  in 
>S'.  riconU. 

The  lateral  margins  of  the  third  abdominal  segment  of  the  male  are 
arcuate,  the  abdomen  being  widest  posterior  to  the  distal  end  of  that  seg- 
ment. The  terminal  segment  is  as  wide  as  it  is  long.  The  appendages 
terminate  in  an  oblique  sinuous  margin  fringed  with  hair. 

The  chelipeds  resemble  pretty  closeh'  those  of  S.  roberii.  The  meri  of 
the  ambulatory  legs  are  shorter  than  in  that  species,  being  less  than  2h 
times  as  long  as  wide  in  the  first,  third,  and  fourth  pairs,  and  a  little  more 
than  2h  times  the  width  in  the  second  pair.  Propodi  of  first  and  second 
pairs  hairy  above  and  below  :  those  of  the  third  and  fourth  pairs  hairy 
only  on  the  distal  portion. 

Di)iiensions.—rJ,  Abaco,  Bahamas,  U.  S.  Nat.  Mus.,  Xo.  11372  :  Length, 
19.3  mm.;  width,  anteriorand  posterior,  21.1 ;  superior  frontal  width,  11  ; 
inferior,  11.6;  depth  of  front,  3;  length  of  merus  of  third  ambulator}' 
leg,  15.3  ;  width  of  same,  0.3.     In  some  specimens  the  posterior  width  is 

*Type  examined  by  the  writer. 
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greater  than  tlie  anterior;   the  widtli  (if  the  ambulatory  legs  is  also  vari- 
able, but  as  a  rule  the  nieri  are  shorter  than  in  S.  robeiil. 

UlMrllmtlon. — -Abaco  and  8an  Salvador,  Bahamas;  Swan  Island,  Carib- 
bean Sea  (U.  S.  Nat.  Mus.  )•  Destero,  Brazil  (Paris  Mus.).  Rio  de  Janeiro  ; 
Rat  Island,  Monte  Video,  type  locality  (Brit.  Mus.) 

Sesarma  (Holometopiis)  hanseni  Rathl)un,  new  species. 

Carapace  much  broader  than  long,  broader  anteriorly  than  posterioi'ly. 
Regions  well  marked ;  mesogastric  verj'  wide  behind,  and  with  a  curved 
sulcus  parallel  to  its  posterior  margin.  Surface  smooth  and  punctate  and 
without  granulations.  Superior  margin  of  front  uneven,  the  inner  lobes 
sloping  backward  from  the  middle.  Front  more  than  4  times  as  wide  as 
high  ;  margin  ])rojecting,  thin,  arcuate  in  a  front  view,  slightly  sinuous  in 
a  dorsal  view.  Terminalsegment  of  abdomen  broader  than  long.  Appen- 
dages narrow  and  with  slender  curved  tips. 

Merus  and  carpus  of  chelipeds  with  outer  surface  covered  with  broken 
rugose  lines ;  margins  denticulate.  Hand  deep,  covered  with  depressed 
tubercles ;  superior  margin  with  a  thin  denticulate  crest.  Fingers  irregu- 
larly toothed;  the  largest  tooth  of  the  dactylus  is  midway  of  its  length, 
and  fits  between  the  two  largest  teeth  of  the  pollex.  The  meri  of  the 
ambulatory  legs  are  less  than  22  times  their  width. 

Dlnicnsious. — cj' :  Length,  13.5  mm.;  exorbital  width,  16.6;  posterior 
width,  15.5;  superior  frontal  width,  9.5;  dei)th  of  front,  2;  length  of 
merus  of  fourth  ambulatory  leg,  8;  width,  3.7. 

Type  locality. — West  Indies,  one  cT  (Copenhagen  Mus.). 

Dedicated  to  Dr.  H.  F.  Hansen. 
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SYNOPSIS  OF  THE  AMERICAN  SPECIES  OF  PALICL 
PHILIPPIC    (=  CYMOPOLIAf    ROUX),    WITH 
DESCRIPTIONS  OF  SIX  NEW  SPECIES. t 

BY  MARY  J.  RATHBUN. 


'I'he  following  summary  is  based  on  a  stucLy  of  the  s})ecimens 
collected  In'  the  steamers  '  Bache,'  '  Blake,' §  and  'Albatross,' 
and  is  preliminary  to  a  complete  report  on  the  gen  us. 

The  genus  Palicus  is  remarkable  not  only  as  the  sole  repre- 
sentative of  a  family,  but  as  exhibiting  two  forms  in  the  male  of 
at  least  one  species  (P.  alternatus). 

Synopsis  of  American  Species. 

A.  Length  of  second  ambulatory  leg  less  than  twice  the  width  of  the 
carapace. 
B.  Crests  on  the  second  and  third  abdominal  segments,  and  on  the 
fifth  sternal  segment  not  forming  conspicuous  laminiform  expan- 
sions visible  in  a  dorsal  view. 
C.  IMeri  of  ambulatory  legs  with   strongly  dentate  anterior  crest. 
Lateral  margin  of  carapace  with  4  teeth  besides  the  orbital. 

cristatipes  A.  Milne  Edwards. 

*I  have  not  seen  the  following  paper  l)y  Philippi,  "Palicus  granulatus, 
ein  neues  Genus  der  riickenfiissigen  Krabben."  <Zweiter  Jahresber.  d. 
Vereins  f.  Naturk.  in  Cassel,  11,  1838.  Specimens  of  Cymopolia  caroidi 
Roux,  bearing  the  inscription  'Palicus  graiiulatus,^  are  preserved  in  the 
Museum  at  Berlin,  and  are  perhaps  Philippi's  types. 

■\  Cymopolia  used  by  Lamouroux,  Hist.  Pol.  Coral.  Flex.,  292,  1816,  for 
a  genus  of  polyps. 

JPulilished  with  the  permission  of  the  Secretary  of  the  Smithsonian 
Institution. 

I  Examined  through  the  courtesy  of  Professor  Agassiz. 
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C  IVIeri  without  strongly  dentate  antei'ior  crest.     Lateral  margin  of 
cai'apace  with  less  tlian  four  teetli  besides  the  orbital. 
D.   Antei'ior  margin  of  meri  of  .second  and  third  andjulatorj'  legs 
terndnating  in  a  nearly  rectangular  non-projecting  tooth. 
E.  Lateral  teetli  of  carapai'c  (k'litifurm,  acute,  scarcely  projecting 
Iieyoiid  tiie  margin  of  the  carapace.  zoiiatiiK  Rathbun. 

E^.   Lateral  teeth  tuberculiform  or  lobiforin,  projecting  from  the 
margin  of  the  carapace. 
F.  Two  frontal  lobes,  each  bilolied. 

ulternalus  Rathbun,  new  species. 
F^.  Two  frontal  lobes,  each  obscurely  emarginate. 

isthinius  Rathbun,  new  species. 
D'.  Anterior  margin  of  meri  of  second  and  third  ambulatory  legs 
terminating  in  a  spiniform,  jirojecting  tooth. 
E.  Lateral  margin  of  cara^iace  with  tiiree  teeth  besides  the  orbital. 

tuherculatus  Faxon. 
E''.  Lateral  margin  with  two  teeth  besides  the  orbital. 
F.   Branchial  regions  much  swollen. 

obcsus  A.  Milne  Edwards. 
F''.  Branchial  regions  not  swollen. 

G.  Granules  of  carapace  very  fine,  not  visible  to  the  naked 
eye.  doitutus  A.  Milne  Edwards. 

G^.  Granules  of  carapace  coarse. 

faxoni  Rathbun,  new  species. 
B'.  Crests  on  the  second  and  third  abdominal  segments  and  on  the 
fifth  sternal  segment  forming  conspicuous  laminiform  expansions 
visible  in  a  dorsal  view. 
C.  Posterior  margins  of  laminiform  crests  of  first  and  second  ab- 
dominal segments  subparallel  in  a  dorsal  view. 

huhameiisi!<  Rathbun,  new  species. 
C''.  Posterior  margins  of  laminiforui  crests  of  first  and  second  ab- 
dominal segments  not  subparallel,  that  of  the  second  having  a 
greater  median  expansion. 
D.    Ridge  above  the  posterior  margin  of  the  carapace  one  unbroken 
curve ;  distal  end  of  meri  of  ambulatory  legs  without  a  tooth. 

depressus  Rathbun,  new  species. 
D'.   Ridge  above  the  posterior  margin  sinuous  ;  distal  end  of  meri 
with  a  tooth. 
E.  Length  of  carapace  more  than  f  its  width. 

angustus  Rathbun,  new  species. 
W.  Length  of  carapace  f  its  width  or  less. 

slcuA.  Milne  Edwards  (restricted). 
A''.  Length  of  second  ambulatory  leg  more  than  twice  the  width  of  the 
carapace. 
B.  Front  with  two  teeth. 

C.  Chelipeds  smooth.  gntcilipes  A.  Milne  Edwards. 

C^.  Chelipeds  tuberculate.  aculifroiiH  A.  Milne  Edwards. 

\y.  Front  with  four  tcotii. 
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C.    Lateral  teeth  4  besides  the  orbital.  frag'din  Rathbun. 

C^.  Lateral  teeth  less  than  4  besides  the  orbital. 
D.  Median  suboi-bital  lobe  midway  between  the  outer  and  inner 
lobes. 

cursor  A.  INIilne  Edwards  =  d'dalata  A.  Milne  Edwards. 

D'.  ]\Iedian  suborbital  lobe  much  nearer  the  outer  than  the  inner 

lobe.  gracilis  Smith. 

Palicus  alternatus  Rathbun,  new  species. 

Carapace  subquadrate,  coarsely  granulate.  Front  with  four  distinct 
lobes,  the  median  pair  smaller  and  more  deeply  separated  from  each  other 
than  from  the  outer  pair.  Superior  orbital  lobes  subquadrate.  Outer 
margin  of  outer  orbital  tooth  nearly  straight.  ]Median  lobe  of  inferior 
margin  most  advanced  at  its  inner  angle.  Lateral  teeth  two,  broad, 
lobate,  obtuse.  In  large  specimens  a  third  very  small  tooth  or  tubercle 
behind  the  second. 

There  are  two  forms  of  the  male  in  this  species.  In  one  the  apj^endages 
of  tlie  first  segment  of  tlie  alidomen  are  strong  and  twisted,  the  tip  is 
bilobed,  the  inner  lobe  thinner  and  longer  than  the  outer.  In  the  second 
form  the  appendages  are  weaker  and  not  twisted,  tlie  tip  less  spreading. 

In  the  first  form  the  chelipeds  are  very  unequal,  the  left  is  always 
slender  and  weak,  the  right  large  and  heavy.  Both  chelipeds  are  tuber- 
culate  and  pubescent.  The  carpus  is  covered  with  irregular  laminiform 
lobes ;  the  manus  is  surmounted  by  a  double  crest  of  the  same.  The 
width  of  the  right  manus  at  its  distal  end  equals  one-half  the  length  of 
the  carapace.  Pollex  very  short.  Dactylus  strongly  bent  down,  over- 
lajiping  the  pollex  at  the  tip.  Left  manus  a  little  more  than  one-third 
the  width  of  the  right,  enlai-ging  but  little  towards  the  long  and  rather 
narrow  fingers. 

In  the  second  form  of  the  male  the  right  manus  is  about  twice  the  width 
of  tiie  left  and  its  fingers  are  also  long  and  slender.  In  the  females  the 
chelii)eds  are  more  nearly  eijual. 

The  second  am1:)nlatory  leg  is  al)()ut  twice  the  length  of  the  carapace; 
the  first  reaches  about  the  middle  of  the  propodus  of  the  second  ;  the  third 
reaches  about  the  middle  of  the  dactylus  of  the  second.  The  meri  are 
rough  with  squamose  tubercles,  and  have  two  longitudinal  grooves  on  the 
ui)per  surface  and  one  on  the  anterior  surface.  The  anterior  margin  ter- 
minates in  a  blunt  rectangular  tooth  in  the  second  and  third  pairs ;  in  the 
first  pair  this  tooth  is  produced  outward  toward  the  carpus.  Posterior 
margin  of  the  dactyli  concave  as  a  whole,  but  nearly  straight  for  the 
proximal  two-thirds. 

The  two  forms  of  the  male  agree  in  every  respect  excepting  in  the 
chelipeds  and  abdominal  appendages.  These  forms  perhaps  represent 
alternating  conditions  in  the  life  of  an  individual  similar  to  those  exist- 
ing in  the  genus  Cambanis ;  the  first  form  that  which  occurs  during  the 
breeding  season,  the  second  that  which  occurs  between  breeding  seasons. 
No  other  species  of  the  genus  exhibit  this  phenomenon,  a  fact  which  may 
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be  due  to  the  scarcit_y  of  material  collected  and  does  not  prove  its  non- 
existence.* 

Dimensionfi.—r^,  form  I :  Length,  0.6  mm. ;  width,  7.6 ;  length  of  second 
ambulatory  leg,  14;  length  of  merns,  4.4;  carpus,  2.2;  propodus,  3.6; 
dactylus,  .1.2. 

C^,  form  II:  Length,  11  mm.;   \yidth,  1:12. 

Dixtrihxtion. — P.  aUmiatm^  occurs  in  from  24  to  60  fathoms  off  Cape 
Hatteras,  N.  C,  and  in  the  Gulf  of  Mexico  between  the  delta  of  the  Mis- 
sissippi and  Cedar  Keys,  and  from  Cedar  Keys  to  Florida  Straits.  It  has 
been  taken  by  the  steamers  'Albatross'  and  'Blake'  and  the  schooner 
'  Grampus.' 

Type  fora/////.— Station  2:574,  str.  'Albatross,' lat.  29°  IF  30'"  N.,  long. 
85°  29'  W.,  26  fathoms  (U.  S.  Nat.  Mus.,  No.  19840). 

Palicus  faxoni  Rathlnm,  new  species. 

Allied  to  P.  aUernaiutt,  but  longer  and  narrower;  granules  of  the  cara- 
pace similar  in  size ;  granulated  tubercles  of  the  branchial  region  more 
elevated  and  more  squamose  ;  median  lobes  of  front  more  advanced ; 
superior  orbital  lobes  triangular  and  separated  by  wider  sinuses  than  in 
P.  alternatus ;  median  lobe  of  the  inferior  margin  sul)truncate,  inclining 
slightly  forward  toward  the  median  line;  lateral  teeth  of  the  carapace 
dentiform,  acute,  i)rojecting  outward  and  forward  ;  ridge  above  the  poste- 
rior margin  with  six  linear  and  a  few  smaller  tubercles. 

Abdominal  appendages  of  the  single  male  examined  slender,  with  long, 
slender  tips ;  just  posterior  to  the  terminal  portion  there  is  a  tridentate 
lobe  on  the  inner  side. 

Chelipeds  unequal,  similar  in  the  two  sexes;  the  right  propodus  about 
twice  the  width  of  the  left.  They  resemble  strongly  those  of  P.  alternatus, 
r^,  form  IT. 

Meri  of  second  and  third  aml)ulatory  legs  characterized  by  a  sharp  spine 
at  the  end  of  the  anterior  inargin  ;  anterior  margin  spi unions  ;  upper  sur- 
face flatter  and  less  coarsely  granulate  than  in  P.  (iltenialiix;  last  three 
joints  wider  than  in  that  species;  tlie  dactyli  diffen  in  liaving  the  proxi- 
mal half  of  the  jtosterior  margin  convex. 

Dimensions. —  $,  station  2596:  length,  9.5  mm.  ;  width,  10.7;  length  of 
second  ambulatory,  18;  merus,  5.2;  carpus,  3.1  ;  propodus,  4.7;  dactylus, 
3.7.  9,  Yucatan  Bank:  length,  15.4;  width,  17.3.  rj*,  station  XXX, 
length,  9.5;  width,  10. 

Distribution. — Taken  off  Cape  Hatteras  by  the  '  Albatross,'  station  2596 
(tiipe,  U.  S.  Nat.  Mus.,  No.  19841),  and  off  Yucatan  by  the  '  Blake,'  station 
XXX  ;  range  in  depth,  49  to  51  fathoms. 

*Professor  Smith,  in  Proc.  U.  S.  Nat.  Mus.,  VI,  22,  1883,  describes  two 
forms  of  the  male  of  El.hiiMi  microplithalmn,  and  suggests  the  possibility 
of  their  specific  distinctness.  They  may,  however,  represent  a  case  simi- 
lar to  that  of  P.  alli-ntnlns. 
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Palicus  isthmius  Eatlil)an,  new  species. 

Allied  to  P.  alternatus,  but  broader.  Carapace  depressed.  Front  with 
median  sinus  broader  than  in  P.  altcnxitxs  ;  lateral  lobes  faintly  marked. 
Preorbital  lobe  ver}^  sinuous,  a  small  but  well-marked  tooth  at  its  outer 
angle.  Both  superior  orbital  lobes  triangular,  obtuse.  Median  lol)e  of 
inferior  margin  subtruncate  or  slightly  arcnate.  Lateral  teeth  of  carapace 
two,  directed  obliquely  outward,  the  anterior  lobiform,  the  posterior  a 
little  longer  and  subacute. 

Chelipeds  in  the  immature  9  small  and  feeble,  as  in  P.  alternatus. 
Merus  of  the  first  pair  of  ambulatory  legs  with  an  acute  spiniform  tooth 
instead  of  the  blunt  tooth  in  ]\  alternatus.  Meri  of  the  second  and  third 
pairs  with  the  distal  angle  thin  and  almost  a  right  angle,  tipped  with  a 
small  sliarp  point.  Carpi  without  lobes  on  their  anterior  margins.  Third 
ambulatory  leg  very  little  shorter  than  the  second. 

Dimensions. — Immature  9  '■  length,  5.8  mm.;  width,  7  ;  length  of  second 
ambulatory,  13.7;  merus,  4;  carpus,  2.5;  propodus,  .3.2 ;  dactylus,  3.3. 

Tijpe  localitij. — One  specimen  only  was  dredged  by  the  'Albatross,' 
station  2145,  near  Aspinwall,  latitude  9°  27^  N.,  longitude  79°  54^  W.,  25 
fathoms  (U.  S.  Nat.  Mus.,  No.  7753). 

Palicus  sica  (A.  Milne  Edwards). 
Palicus  angustus  llathbun,  new  species- 
Palicus  depressus  Rathbun,  new  species. 

Cymopolla  sica  A.  Milne  Edwards,  Bull.  Mus.  Conip.  Zool.,  VIII,  29,  1880. 

Among  the  specimens  referred  to  Ci/mnpolia  sica  by  its  author,  there 
appear  three  distinct  forms,  which  agree  in  the  following  characters  :  The 
cai-apace  is  granulate,  many  of  the  granules  forming  clusters  on  the  more 
elevated  regions-  Front  with  four  small,  tuberculiform  teeth,  the  median 
the  most  prominent,  separated  from  each  other  by  a  deep  triangular 
notch,  and  from  the  lateral  teeth  by  very  broad,  shallow  sinuses.  The 
tooth  of  the  superior  orbital  border  nearest  the  preorbital  is  arcuate;  the 
next  narrower,  also  obtuse.  The  median  suborbital  lobe  is  subtriangular 
and  nmch  less  advanced  than  the  inner  lol)e.  The  lateral  margin  of  the 
carajiace  bears  three  small,  thickened  teeth. 

First  segment  of  the  abdomen  with  a  narrow  carina  on  either  side 
behind  the  postei-o-lateral  angle  of  the  carapace.  Second  carinated 
throughout  its  width,  the  carina  much  longer  in  the  center.  Third  seg- 
ment carinated,  but  much  less  sharply.  There  is  also  a  carina  on  the 
sternum  in  a  line  with  the  suture  between  the  second  and  third  abdom- 
inal segments ;  it  extends  well  outwardly,  but  not  so  far  posteriorly  as 
the  second  al)dominal.  These  cariu;e  form  horizontal  plates,  visible  in  a 
dorsal  view,  excepting  that  of  the  third  abdominal  segment  in  the  male. 

Chelipeds  slender  and  feeble.  Ambulatory  legs  of  moderate  length, 
the  third  very  little  shorter  than  the  second,  the  first  very  slender  and 
reaching  about  midway  of  the  carpus  of  the  second.     Meri  of  second  and 
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third  witli  longitudinal  rows  of  spinules  and  a  deep  groove  on  tlie  ante- 
rior half;  anterior  distal  angles  subrectangular. 

The  three  forms  of  so-called  sica,  which  maj'  be  designated  as  Nos.  1,  2, 
and  3,  differ  mainly  as  follows:  No.  2  is  much  narrower  than  Nos.  1  and 
3;  No.  3  is  most  depressed.  Just  above  the  posterior  margin  there  is  in 
No.  3  a  continuous  ridge  following  the  curve  of  the  margin  ;  in  Nos.  1  and 
2  there  is  instead  a  sinuous  line  of  tubercles,  more  uneven  in  No.  1  than 
in  No.  2.  Inner  suborbital  fissure  a  broader  sinus  in  No.  1  than  in  Nos. 
2  and  3.  The  median  portion  of  the  second  abdominal  plate  is  most 
prominent  in  No.  1  and  least  so  in  No.  3.  Ischium  of  maxilliped  much 
wider  in  Nos.  2  and  3  than  in  No.  1 ;  in  No.  3  wiilening  considerably  to- 
ward the  merus.  Merus  of  second  ambulatory  long  and  comparatively 
narrow  in  No.  1 ;  short  and  very  broad  in  the  middle  in  No.  2,  with  very 
convex  posterior  outline ;  in  No.  3  the  merus  is  of  moderate  width  proxi- 
mally,  but  at  the  distal  end  is  verj^  narrow,  with  scarcely  a  trace  of  a 
tooth. 

The  description  given  Ijy  Professor  ^Milne  Edwards  is  applicable  to  all 
of  the  forms  above  described.  Of  the  ambulatory  legs  he  says,  "  Les 
deux  derniers  articles  sont  tres  aplatis  et  elargis."  These  articles  are 
widest  in  No.  2.  Tiie  dimensions  given  do  not,  however,  apply  to  No.  2. 
I  have  therefore  restricted  the  name  "  sica^'  to  No.  1,  the  form  taken  in 
greatest  abundance  by  the  U.  S.  Coast  Survey  steamers  '  Bache '  and 
'Blake.'  Form  No.  2  may  be  known  as  Fulicus  arigustaa,  form  No.  3  as 
Palicus  depressus. 

Dimensions. — In  P.  sica  the  width  of  the  carapace  varies  from  1.25  times 
its  length  in  smaller  specimens  to  1.39  times  its  length  in  larger  speci- 
mens.    Length  of  largest  specimen,  adult  9)  9-8  nim.  ;  width,  13.5. 

A  specimen  of  P.  angusins  measures  9  mm.  long,  10.3  wide  ;  ratio,  1 : 1.14. 

A  female  of  P.  dejjressas  is  7  x  9.4  nun.  ;  ratio,  1  : 1.34.  Another  speci- 
men measures  6.5  x  8.2  mm.  ;  ratio,  1  :  1.2(i. 

Distribution. — P.  sica  is  found  from  the  Gulf  of  Mexico  and  Florida  Keys 
to  Barbados  and  Grenada,  in  depths  of  from  60  to  117  fathoms.  It  was 
dredged  by  the  '  Bache '  on  the  west  coast  of  Florida  and  at  Sand  Key ; 
by  the 'Blake'  at  stations  32,  36,  132,  149,  2:>3,  293;  by  the  '.Albatross' 
at  stations  2403  and  2641. 

P.  angustus  is  known  only  from  off  Santa  Cruz,  117  fathoms,  station  32, 
'  Blake.' 

P.  dcprc.ssKs  was  taken  by  the  'Blake'  off  Santa  Cruz,  Dominica,  and 
Barbados,  in  from  56  to  138  fathoms,  at  stations  132,  192  (type  locality), 
272,  292,  and  293. 

Palicus  bahamensis  Rathbun,  new  species. 

This  species,  although  po.ssessing  abdominal  and  sternal  laminte,  as  in 
sica,  dt'prcssns,  and  angustus,  resembles  in  the  characters  of  the  carapace 
dentatus  and  its  allies.  Carapace  very  rough,  witli  coarse  granulation. 
Front  divided  by  a  wide  and  deep  V-shaped  notch  ;  each  lobe  thus  formed 
is  faintly  emarginate.     Two  superior  orbital  lobes  triangular  and  obtuse. 
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Lateral  teeth  two,  subeqiial  in  leii>;tli,  ai-ute,  and  directed  outward  and 
only  slightly  forward.  Median  suborbital  lobe  truncate.  Lobe  at  angle 
of  buccal  cavity  very  large  and  produced  far  beyond  the  inner  lobe  of  the 
inferior  orl)ital  margin.  Crest  above  posterior  margin  sinuous,  broken 
into  seven  irregular  scallops. 

Crests  on  the  first  two  abdominal  segments  of  the  J^  trilobate  and  sub- 
parallel  in  a  dorsal  view,  that  of  the  first  the  wider.  Third  segment  with 
a  lobe  on  each  side  of  the  middle,  jiartially  visible  in  a  dorsal  view.  Crest 
on  the  fifth  sternal  segment  or  that  between  the  bases  of  the  third  ambu- 
latory legs  about  half  as  wide  as  the  second  abdominal  segment ;  its  pos- 
terior margin  is  siiuious. 

Chelipeds  unequal  in  the  male;  the  right  one  rather  small;  manus 
bicristate  above,  outer  surface  granulate,  lower  margin  convex.  Pollex 
slightly  deflexed  ;  its  length  not  equal  to  the  width  of  the  manus.  Merus 
of  first  amlnilatory  terminating  in  a  large  blunt  tooth  ;  meri  of  the  second 
and  third  ai'ined  on  tlie  anterior  margin  with  4  or  5  curving,  spiniform 
teeth  ;  terminal  tooth  large,  subacute  ;  posterior  margin  spinulous ;  upper 
surface  with  squamose  granules.  Lobes  on  the  anterior  margin  of  the 
carpal  joints  small  bat  distinct.    Dactyli  slender,  posterior  margin  concave. 

Dhncnslons. — ^  :  Length,  4.8  mui.;  width,  5.5;  length  of  second  ambu- 
latory (approximate),  11.6 ;  merus  of  same,  3.2 ;  carpus,  2  ;  propodus,  2.6 ; 
dactylus,  2.8. 

Type. — A  single  male  was  taken  by  the  'Albatross'  at  station  2051,  lat. 
24°  2'  N.,  long.  77°  12'  45^'  W.,  97  fathoms,  east  of  Andros  Island,  Ba- 
liamas,  in  Tongue  of  Ocean.     U.  S.  Xat.  Mus.,  No.  11.394. 
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TWO  NEW  MOLES  FROM  CALIFORNIA  AND  OREGON. 

BY  C.  HART  MERRIAM. 


Among  the  abundant  signs  of  Pocket  Gophers  (Thomomys)  ob- 
served about  our  camp  on  the  rim  of  Crater  Lake,  Oregon,  in 
August,  1896,  were  a  few  ridges  which  my  assistant,  Mr.  Vernon 
Bailey,  felt  convinced,  were  the  work  of  Moles.  Assiduous  trap- 
ping for  a  number  of  days,  however,  failed  to  bring  to  light  any 
of  these  animals  until  finally,  on  August  18.  a  trap  which  on  the 
previous  day  had  caught  a  Pocket  Gopher  was  found  to  contain 
the  long-sought  Mole.  This  animal,  on  comparison  with  speci- 
mens of  Scaponus  californicus  from  the  Fort  Klamath  plain,  at 
the  south  base  of  Crater  Lake  Mt..  seems  to  be  a  distinct  species. 
It  is  decidedly  larger,  and  differs  further  in  the  characters  men- 
tioned below  ;  but  its  affinities  are  with  californicus  and  not  with 
the  large  S.  ton-nsendi,  its  immediate  neighbor  on  the  west.  The 
species  is  here  named  Scapanus  nlpiims,  n,nd  is  of  special  interest 
as  being,  so  far  as  known,  the  only  strictl}'  mountain  Mole  in 
America.  It  will  probably  be  found  to  range  northward  in  the 
Cascade  Mountains,  and  possibly  southward  in  the  Sierra  Ne- 
vada. The  t3"pe  specimen  was  captured  in  the  Hudsonian  zone, 
at  an  altitude  of  about  7000  feet  [=  2130  meters]. 

Another  apparently  new  species  was  secured  by  m}^  assistant, 
]Mr.  Clark  P.  Streator,  but  in  a  widely  different  region — the  desert 
region  east  of  the  mountains,  in  the  extreme  northeastern  corner 
of  California.  I  have  named  it  Scnpanus  truei  in  honor  of  Mr. 
F.  \\\  True,  in  recognition  of  his  recenth'  published  '  Revision 
of  the  American  Moles.'' 
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The  new  forms  ma}^  be  known  from  the  following  descriptions  : 

Scapanus  alpinus  sp.  nov. 

Tijpe  from  Crater  Lake,  INIt.  Mazama,  Oregon.  Altitude  about  2130 
meters  [7000  ft. J.  No.  709r>7,  (f  ad.,  U.  S.  Nat.  Mus.,  Biological  Survey 
Coll.     Collected  Aug.  IS,  1896,  by  Vernon  Bailey.     Original  No.  5784. 

General  characters. — Similar  to  Scajyanus  calif  amicus,  but  larger,  with 
longer  and  heavier  skull. 

Color. — Everywhere  uniform  grayish  plimibeous,  much  as  in  californi- 
cus,  but  without  the  brownish  tinge ;  widely  different  from  the  blackish 
of  S.  townsendi. 

Cranial  and  dental  characters. — Skull  similar  to  that  of  californicus,  but 
much  longer  ;  molar  teeth  larger ;  last  ( (ith)  unicuspidate  tooth,  both  upper 
and  lower,  peg-like,  lacking  the  posterior  l)lade  or  cusp  of  calij'ornicjis.* 

Measurements. — Type  specimen,  measured  in  flesh:  total  length,  188; 
tail  vertebrae,  38;  hind  foot,  24. 5. f  Skull:  greatest  length,  37;  basal 
length,  32;  palatal  length,  16.75;  greatest  zygomatic  breadth,  13.5;  mas- 
toid breadth,  17. 

Scapanus  truei  sp.  nov. 

Type  from  Lake  City,  Modoc  Co.,  Calif.,  No.  79290,  ad.,  U.  S.  Nat.  Mus., 
Biological  Survey  Coll.  Collected  June  15,  1896,  by  Clark  P.  Streator. 
Original  No.  5289. 

General  cliuntcters. — .Similar  to  »S'.  californicus,  but  paler  and  more  plum- 
beous in  color,  and  with  a  distinct  inner  cusp  on  last  upper  premolar. 

Color. — Everywhere  almost  clear  plumbeous  (No.  14,  'olive-gray,'  of 
Ridgway's  Nomenclature  of  Colors),  with  a  faint  darker  wash  on  upper 
parts. 

Cranial  and  dental  characters. — Skull  similar  to  that  of  »S'.  calif ornicns,  but 
slightly  smaller,  with  narrower  palate  and  decidedly  narrower  and  more 
slender  rostrum.  Last  upper  premolar  with  a  strongly  developed,  trench- 
ant inner  cus[),  not  present  in  californicus. 

Measuremnits. — Type  specimen  (sex  unknown)  measured  in  flesh  :  total 
length,  170;  tail  vertebne,  34;  hind  foot,  21.  Skull:  greatest  length, 
34.5;  basal  length,  29  ;  palatal  length,  15  ;  zygomatic  breadth,  13  ;  mastoid 
breadth,  16.25. 

*  This  may  be  the  result  of  wear,  as  the  specimen  is  old. 
fTwo  specimens  of  S.  californicus  from  Ft.  Klamath  have  the  tail  33 
and  the  hind  foot  20.5. 
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THREE  NEW  JUMPING  MICE  (ZAPUS)  FROM  THE 

NORTHWEST. 

BY  C.  HART  MERRIAM. 


There  seem  to  be  two  well  marked  groups  of  s])ecies  among 
the  American  Jerboas  or  Jumping  Mice — the  small  Zapus  hud- 
sonius  and  its  immediate  allies  from  the  region  east  of  the  Rocky 
Mountains,  but  including  the  new  form  here  described  under 
the  name  tenellus,  and  the  large  princeps  and  trinotntus  and  their 
allies  from  the  mountains  of  the  west  and  the  northwest  coast. 
Three  new  forms  are  here  described — one  from  Kamloops,  in  the 
interior  of  British  Columbia,  and  two  from  southwestern  Oregon. 
Of  the  latter,  one  inhabits  the  Cascade  Range  about  Crater  Lake, 
the  other  the  Rogue  River  Valley. 


■'»' 


Zapus  tenellus  sp.  nov. 

Ti/pc  from  Kamloops,  British  Co]uml>ia.  No.  ()6932,  9  ad.,  U.  S.  Nat. 
Mus.,  Biological  Survey  Coll.  Collected  August  25,  1894,  by  Clark  P. 
Streator.     Original  No.  4196. 

General  characters. — Size  small ;  ears  rather  large  ;  coloration  dark  ;  liind 
feet  very  slender.  Similar  to  Z.  Jiiahonius,  but  less  yellow  and  very  much 
darker  and  tail  longer. 

Color. — Dorsal  area  not  sharply  defined,  grizzled  with  yellowish  ;  sides 
olive-yellowish,  heavily  lined  with  black  hairs  ;  no.se.  ears,  and  inner  side 
of  legs  to  heel  dusky;  tail  sharply  bicolor:  dusky  above  and  at  tip  all 
round,  whitish  below ;  fore  and  hind  feet  soiled  whitish. 

Cranial  characters. — Skull  similar  in  size  and  characters  to  Z.  hudsonius. 

Meamrements. — Type  specimen :  total  length,  21(3 ;  tail  vertebne,  134  ; 
hind  foot,  31.  Average  of  four  specimens  from  type  locality  :  total  length, 
208;  tail  vertebrse,  128.5;  hind  foot,  31. 

23— Bior..  Soc.  Wash.,  Vol.  XI,  1897  (103) 


104  Mrrriani — Three  Neiv  JnmjtliH/  3[lce  {Zaj)iix). 

Zapiis  pacificus  sp.  nov. 

Ti/pe  from  Prospect,  Rogue  River  Vallej',  Oregon.     No.  80445,  c?  yg-  ad. 
U.  S.  Nat.  MuH.,  Biological  Survey  Coll.     Collected  August  29,  1896,  by 
Edward  A.  Preble.     Original  No.  1454. 

General  characters. — Size  rather  small ;  dorsal  area  strongly  suffused  with 
yellowish. 

Colfir. — Dorsal  area  not  strongly  defined,  but  so  strongly  saturated  witli 
yellow  that  the  yellow  predominates  over  the  black  ;  sides  buffy  yellow, 
moderately  lined  with  black  hairs ;  inner  side  of  legs  only  sliglitly  dark- 
ened; tail  sharply  bicolor :  grayish  above,  white  beneath  ;  fore  and  hind 
feet  soiled  white. 

Cranial,  characters. — Contrasted  with  Zapus  montanns  the  skull  of  Z. 
pacificus  is  smaller ;  the  rostrum  and  nasals  shorter ;  audital  bullre  smaller ; 
basioccipital  6/'oac?er  between  bullpe  ;  interpterygoid  fossa  shorter ;  upper 
molar  series  more  divaricating  anteriorly. 

Measnrenients. — Type  specimen:  total  length,  225;  tail  vertebrae,  141; 
hind  foot,  31. 

Remarks. — x\  slightly  younger  specimen  obtained  by  Mr.  Preble  at  the 
type  locality  has  the  dorsal  area  even  less  distinct,  the  entire  ujiper  parts 
being  ochraceous  yellow.  A  still  younger  specimen  in  my  private  collec- 
tion (No.  3708)  from  Point  Reyes,  California,  has  the  upper  parts  almost 
uniform  deep  ochraceous  yellow  with  only  the  faintest  trace  of  the  dorsal 
area. 

Zapus  trinotatus  montanus  subsp.  nov. 

Tiipefvoxw  Crater  Lake,  Oregon.  No.  79863,  ?  ad.,  TJ.  S.  Nat.  Mus., 
Biological  Survey  Coll.  Collected  x\ugust  19,  1896,  by  Edward  A.  Preble. 
Original  No.  1388. 

General  rliaracters. — Size  rather  large;  similar  to  Z.  tri)iotatus,  but  some- 
what smaller  and  duller  (sides  less  '  orange  '),  with  shorter  ears  and  feet, 
and  differing  slightly  in  cranial  characters. 

Co/o;-.— Dorsal  area  sharply  defined,  grizzled  dusky  and  yellowish  ;  sides 
ochraceous,  conspicuously  lined  with  black  hairs;  inner  side  of  legs  to 
heel  dusky;  tail  sharply  bicolor:  gray  above,  white  beneath;  fore  and 
hind  feet  soiled  white.     F^elly  in  young  adults  washed  with  yellow. 

Cranial  characters. — Skull  similar  to  that  of  Z.  trinotatus,  but  somewhat 
smaller ;  palate  narrower ;  incisive  foramina  narrower  posteriorly  ;  angu- 
Jar  process  of  mandible  less  strongly  developed. 

JSIcasureineiits. — Type  specimen:  total  length,  231;  tail  vertebrae,  137; 
hind  foot,  31.  Average  of  eight  from  type  locality:  total  length,  230; 
tail  vertebra?,  135.5;   hind  foot,  31. 
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DESCRIPTION   OF   A   NEW  SPECIES  OF  SPH.EROMA.* 
BY  HARRIET  RICHARDSON. 


Mr.  E.  Ben  Carter  has  sent  to  the  U.  S.  National  iMuseum  a  large 
number  of  individuals  of  an  undescribed  species  o?  Sph aroma, 
found  l)oring  the  piers  on  St.  Johns  River,  at  Palatka,  Florida. 
Sections  of  the  wood  received  at  the  same  time  had  been  reduced, 
during  a  period  of  eight  years,  from  a  diameter  of  16  inches  to 
one  of  72  inches.  The  whole  surftice  of  the  wood  was  bored  with 
holes  averaging  in  size  about  5  mm.  in  diameter  and  in  an  end 
section  arranged  in  concentric  rings  between  the  rings  of  annual 
growth,  showing  the  little  animal's  preference  for  the  soft  pine. 
Very  strong  mandibles,  projecting  beyond  the  labrum  in  a  most 
conspicuous  manner,  provide  a  perfect  equipment  for  this  de- 
structive work.  Spence  Bate  describes  a  species  of  Sphxroma 
from  the  Indian  Peninsula  with  similar  habits,  with  which  the 
present  species  is  compared. 


Sphaeioma  destructor  sp.  nov. 

Head  twice  as  broad  as  long,  luivinp;  a  small  median  projection 
lateral  and  posteriorly  situated.  The  first  pair  of  an- 
tennae, witli  a  flagellum  containing  eight  articles, 
reach  the  posterior  margin  of  the  head  ;  the  second 
pair  of  antennpe  extend  to  the  post-lateral  angle  of 
the  first  thoracic  segment ;  its  flagellum  is  twelve 
jointed. 

The  first  and  fourth  thoracic  segments  are  of  equal 
length  and  are  one  and  a  half  times  longer  than  the 
other  thoracic  segments.  The  epimeral  parts  are  dis- 
tinct from  the  segments,  are  quite  broad,  and  termi- 
nate laterally  in  acute  angles,  which  point  downward. 
The  seventh  thoracic  segment  bears  four  tul)ercles 
situated  in  a  transverse  line. 


Eves 


Fig.   3.  —  Sphesroma 

destructor. 
Dorsal  view.     X  3. 


*  Published  with  the  permission  of  the  Secretary  of  the  Smithsonian 
Institution. 
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The  alidonion  is  composed  of  two  distinct  segments,  on  the  first  of 
wliich,  tiie  post-nlxlomen,  there  are  two  tubercles,  one  on  either  side  of 
tiie  median  line.     Suture  lines  at  the  sides  of  this 
''*^kN-v^_^  segment  indicate  three  coalesced  segments.     The  ter- 

^^  minal  segment   is    triangularl}'  shaped  and  rounded 

Fig.  \.— Mandibular  jjosteriorly  with  an  upcurved  margin,  which  extends 
g  -.  ,  .  ^  around  the  terminal  half  of  the  segment.  The 
whole  surface  of  the  abdomen  is  thickly  tuberculated  with  low  but  dis- 
tinct tubercles,  each  one  surmounted  with  a  small  tuft  of  stiff  hairs  or 
bristles.  On  the  anterior  part  four  large  tubercles  are  situated  in  a  trans- 
verse line,  the  two  center  ones  being  somewhat  closer  to  each  other  than  to 
the  lateral  ones.  The  uropoda  extend  beyond  the  extremity  of  the  abdo- 
men, the  outer  branch  being  the  longer.  Both  are  pointed  and  sinnlar 
in  shape.  The  outer  edge  of  the  exopodite  is  provided  with  four  teeth, 
while  that  of  the  endopodite  is  smooth. 

The  legs  of  this  species  are  in  three  series,  according  to  structure,  the 
first  three  pairs  being  alike,  the  fourth  and 
fifth  similar,  and  the  sixth  and  seventh 
similar.  The  legs  of  the  first  series  are  long 
and  slender  (fig.  5,  «),  with  the  second  joint 
or  basis  nearly  cylindrical  in  shape.  The 
iscliium  is  nearly  as  long  as  the  basis,  and 
this  joint,  as  well  as  the  merus,  is  furnished 
with  long  straight  hairs.  The  carpus  and 
propodus  are  likewise  long  and  slender. 
The  legs  of  the  second  series,  the  fourth  and 
fifth  pairs,  are  stout  and  short,  being  sim- 
ilar in  general  form,  though  ditt'ering  some- 
what in  relative  proportions.  The  basis  is 
about  half  the  length  of  the  entire  leg, 
while  the  joints  following  the  ischium  are 
very  short.  In  the  third  seiies  the  legs  are 
nearly  as  long  as  those  of  the  first  series, 
but  differ  in  size  and  shape.  They  are 
stouter  and  not  cylindrical. 

The  whole  surfjxce  of  the  body  is  punctate, 
and  has  minute  transverse  rugie  between  the 
points  of  de^jression.  In  color  it  is  a  dark 
brown,  shaded  on  the  edges  with  a  lighter 
bi'own. 

%)c.— U.  S.  Nat.  Mus.,  No.  19857. 

In  the  Ann.  of  Nat.  Hist.*  Spence  Bate  describes  a  new  species  of 
Splurroma,  iSplixroma  v((stutor,  which  was  procured  ''  from  a  piece  of  wood 
which  had  formed  part  of  a  railway  l)ridge  over  one  of  the  backwaters  of 
the  West  Coast  of  the  Indian  I'eninsula."  The  wood  is  described  as 
being    "  honeycombed   with   cylindrical   holes,   in   manj^  of  which  the 


Fig.  5.—Lfgs.      X  lo. 
a.  I<eg  of  ist  pair. 
d.        '•       4th      " 
c.         "      5th       •' 
(f.     '  "       6th     " 
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.animal  was  rolled  up  like  a  ball."  Notwithstanding  the  close  resemblance 
in  habits  and  appearance  of  this  species,  as  described  and  figured,  to  the 
present  one,  there  are  four  jwints  of  difference  : 

I.  Till-  innnher  and  ari'ttugt'inent  of  the  tubercles  in  tJie  tiro  species.—  In  S.  ras- 
tutor  fonr  tubeifles  are  described  on  each  of  the  last  three  segments  of  the 
thoi-ax,  ami  only  two  are  figured  on  the  anterior  portion  of  the  pleon. 
In  the  species  vuider  discussion,  however,  there  are  four  tubercles  on  the 
seventh  segment  of  the  thorax  only  and  six  on  the  abdomen,  two  on  the 
post-abdomen,  and  four  on  the  anterior  portion  of  the  caudal  shield. 

II.  The  druclure  of  the  feet. — In  <S'.  vastator  the  legs  of  the  first  tiiree  i^airs 
are  not  proportionately  as  long  as  those  of  the  present  species.  The  merus 
is  differently  shaped,  not  being  cylindrical  in  that  species,  and  is  relatively 
sliorter.  Although  Spence  Bate  mentions  no  dissimilarity  in  structure  in 
the  legs  of  the  fourth  and  fifth  pairs,  still  a  difference  is  shown  in  the  cut 
in  the  formation  of  the  merus.  With  our  species  the  difference  in  these 
two  pairs  of  legs  is  merely  in  proportion.  There  is  a  greater  resemblance 
in  the  sixth  and  seventh  pairs  of  legs  of  the  two  species. 

III.  Tlie  upcurved  margin  of  the  posterior  half  of  tlie  tertninal  segment  if  tlie 
abdomen. 

IV.  Tlie  presence  of  numerous  tubercles  furnisJied  witli  bristle-like  hairs  upon 
the  abdomen. 

Neither  of  these  points  are  mentioned  in  the  description  of  Sphxroma 
vastator. 
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SYNOPSIS  OF  THE  AMERICAN  SPECIES  OF  ETHUSA, 
WITH  DESCPJPTION  OF  A  NEW  SPECIES  * 

BY  MARY  J.  RATHBUN. 


The  type  si)ecies  of  EtJiusa,  E.  mascarone  (Herbst)  of  tlie 
Mediterranean,  is  represented  in  tlie  West  Indian  region  by  a 
form  so  slightly  different  that  it  cannot  be  regarded  as  more 
than  a  subspecies.  E.  mascarone  americana.  E.  microphthabna  is 
found  in  the  deej^er  waters  off  the  Atlantic  coast  of  North 
America;  E.  lata  and  E.  ciliatifrons  occur  on  the  Pacific  coast 
of  tropical  America.  To  these  a  fifth  species  is  now  added, 
E.  ienuipes,  from  the  Gulf  of  ISIexico  and  Florida  Keys. 

Synopsis  of  American  Species  of  Etlium. 

A.    Eye-stalks  long,  extending  laterally  beyond  the  postorbital  spine. 

mascarone  americana  A.  Milne  Edwards. 
A^.  Eye-stalks  short,  directed  forward. 

B.    Branchio-cardiac  lines  meeting  in  front  of  tlie  heart. 

ciliatifrons  Faxon. 
B'.  Branchio-cardiac  lines  not  meeting  in  front  of  the  heart. 

C.    Dactyli  of  second  and  third  pairs  of  legs  broad,  vertically  com- 
pressed. 
D.    Third  joint  of  antennae  reaching  the  extremity  of  the  frontal 
teeth.  lata  Rathhun  =^  pubescens  Faxon. 

D/  Third  joint  of  antennae  not  reaching  the  extremity  of  tlie 
frontal  teetli.  viicropJithalma  Smith. 

C  Dactyli  of  second  and  third  pairs  of  legs  slender,  not  vertically 
compressed.  tenuipes  Rathbun,  new  species. 


*  Published  with  the  permission  of  the  Secretary  of  the  Smithsonian 
Institution. 
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Ethusa  tenuipes  Rathbun,  new  species. 

Closely  allied  to  J<J.  uiicrophthulma  Smith,  but  a  much  smaller  species. 
The  shai)e  of  the  carapace  and  the  outline  of  the  front  are  sinnlar  to  those 
of  micropJttltaltntf ;  the  cardiac  I'egion  is  more  elevated  and  surrounded  by 
a  deeper  groove.  The  eye-stalks  are  shorter  than  in  microp]il]iabiia,  the 
first  segment  of  the  antenna  reaching  the  cornea. 

The  aI)domen  of  the  male  is  narrow  ;  the  penultimate  segment  is  slightly 
narrower  at  its  distal  than  its  j)roxinial  end,  and  is  sliorter  than  its  distal 
width.  The  appendages  of  the  fii'st  segment  have  a  lanceolate,  foliaceous 
extremity,  and  sheathe  the  appendages  of  the  second  segment,  which  ex- 
tend far  beyond  those  of  the  first,  and  have  slender,  converging  tips. 

Chelipeds  of  the  male  very  unequal,  the  right  the  larger.  Right  manus 
with  upper  and  lower  margins  convex.  Dactyli  of  first  and  second  ambu- 
latory legs  more  slender  than  in  inicrophtJialina,  not  vertically  compressed, 
and  having  four  carime,  one  above,  one  below,  one  anterior,  and  one 
posterior;  dactyli  a  little  wider  in  a  dorsal  than  in  a  horizontal  view. 

Dimensions. — rf:  length,  6  mm.;   width,  5.5. 

Type  locality. — Off  Key  West,  Florida,  station  2316,  steamer  'Albatross,' 
50  fathoms  (U.  S.  Nat.  Mus.,  No.  19855). 

Distribution. — .\lso  dredged  at  station  2388  in  the  Gulf  of  Mexico,  oft' 
the  Delta  of  the  Mississippi,  35  fathoms. 
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DESCRIPTION  OF  A  NEW  SPECIES  OF  CANCER  FROM 
LOWER  CALIFORNIA,  AND  ADDITIONAL  NOTE  ON 
SESARMA."^ 

BY  MARY  J.  RATHBUN. 


In  a  collection  of  Crustacea  from  Lower  California  recently- 
sent  to  the  U.  S.  National  Museum  l)y  INFr.  A.  \\ .  Anthony,  of 
San  Diego,  California,  are  two  specimens  of  Cancer  which  can- 
not be  referred  to  any  known  species. 

Cancer  anthonyi  Rathbun,  new  species. 

Resembles  C.  cmimnarhis  Stimpson.  Carapace  wider  than  in  rndcnna- 
rlus,  and  more  convex,  especially  in  tlie  posterior  half.  Ellevated  portions 
of  the  gastric,  branchial,  and  hejiatic  regions  coarsely  granulate.  Front 
narrower  than  in  antennarius.  Median  supraorbital  tooth  less  prominent 
than  in  that  species.     Antennae  shorter. 

Antero-lateral  teeth  nine,  including  the  orbital  ;  broader  and  less  pro- 
jecting than  in  (i)dt'iinarius ;  margins  denticulate;  second  to  eighth  tooth, 
inclusive,  having  the  posterior  margins  about  twice  as  long  as  the  ante- 
rior ;  first  tf)  sixth  tooth,  inclusive,  obtuse  ;  last  three  teeth  witli  short, 
sliarj)  tips,  directed  forward.  Posterior  margin  with  two  faint  emargina- 
tions  ;  in  antennarius  this  margin  has  a  well  marked  tooth. 

Suborbital  margin  with  three  teeth  besides  the  postorbital ;  from  the 
median  tooth  a  sharp  ridge  extends  obliquely  backward  and  outward. 
Outer  maxillipeds  longer  and  narrower  than  in  antennarius ;  merus  oblong, 
anterior  margins  slightly  oblique. 

The  dark  color  on  the  fingers  extends  the  entire  length  of  the  prehen- 
sile margins  and  less  than  half  the  length  of  the  outer  margins;  in  anten- 
narius, more  than  half  the  length  of  the  outer  margins. 

*  Published  with  the  permission  of  the  Secretary  of  the  Smithsonian 
Institution. 
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Carpal  and  propodal  joints  of  the  aml)nlatory  legs  almost  naked.  Dac- 
t}'!!  with  six  longitudinal  sulci,  two  superior,  two  inferior,  one  anterior 
and  one  posterior;  in  anirnnarius  there  are  eight  sulci,  three  superior, 
three  inferior,  one  anterior,  and  one  posterior. 

Color,  lu-ownish  red.  Lower  surface  and  legs  much  less  hairy  than  in 
anfe)inarius. 

B'Dnnisio'us. — cf :  Length,  42.4;  width,  60;  exorbital  width,  18.2  mm. 
9  :  Length,  35;  width,  51  ;  exorbital  width,  15  mm. 

2)/pe  loadltii. — Playa  INIaria  Bay,  west  coast  of  Lower  California ;  A.  W. 
Anthony,  collector;  1  c?,  1  ?  (U.  S.  Nat.  Mus.,  No.  19856). 

NOTE  ON  SESARMA. 

Sesarma  icquatorinlls  Ortniann,  Zonl.  Jahrb.,  Syst.,  VII,  Heft  5,  722,  pi. 
xxiii,  f.  14,  1894,  Ecuador,  should  l)e  added  to  the  list  of  species  of  »SV.srr/-H(a 
on  pages  89-!)l  of  these  Proceedings.  As  Heft  5  of  vol.  VII  is  not  con- 
tained in  the  library  of  the  Smithsonian  Institution,  I  am  unable  to  supply 
the  characters  of  tliis  species. 
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REVISION  OF  THE  AMERICAN  VOLES  OF  THE  GENUS 

EVOTOMYS. 


BY  A'ERNOX  BAILEY. 


Tlie  following  brief  synopsis  of  the  Red-backed  Voles  is  based 
on  a  study  of  specimens  in  the  collection  of  the  U.  S.  Biological 
Survey  and  the  private  collections  of  Dr.  C.  Hart  Merriam  and 
Mr.  G.  S.  Miller,  Jr.,  supplemented  by  a  series  of  the  Arctic 
Evotoinys  rutilas  from  Alaska  in  the  U.  S.  National  Museum,  which 
I  have  been  permitted  to  examine  through  the  courtesy  of  Mr. 
F.  W.  True.  I  am  indebted  to  Mr.  Outram  Bangs  for  the  privi- 
lege of  including  Evotomys  proteus,  an  interesting  new  species 
from  Labrador,  of  which  he  has  kindl}^  sent  me  his  manuscript 
description  and  a  series  of  specimens.  In  all,  650  specimens  of 
Evolomjix  from  116  localities  have  been  examined,  and  Avhile  it  is 
still  desirable  to  obtain  material  from  many  additional  localities, 
especially  specimens  in  different  pelages  from  the  same  place, 
the  present  collections  cover  the  ground  fairly  well. 

The  genus  Evotomys  is  circumpolar,  inhabiting  the  northern 
parts  of  P^urope,  Siberia,  and  North  America.  The  only  circum- 
l)olar  species  is  the  .Arctic  E.  ?v/ii7»..s,  which  does  not  undergo  any 
considerable  change  throughout  the  circumference  of  the  Arctic 
Zone.  None  of  the  other  species  are  common  to  both  continents. 
The  North  American  forms  are  boreal  in  range,  covering  almost 
the  whole  of  Alaska,  Canada,  and  the  colder  parts  of  the  northern 
United  States,  and  extending  southward  in  the  mountains  to 
North  Carolina  and  Colorado,  and  along  the  sea  coasts  to  New 
Jersey  and  northern  California.  Excepting  the  southern  Sierra 
Nevada  in  California  and  a  few  isolated  mountains  in  various 
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]tarts  of  tlie  west,  they  fill  the  whole  Boreal  Zone  of  North 
America.  In  [»]aces  where  they  range  into  a  lower  zone,  local 
conditions  are  such  as  to  induce-a  strong  mixture  of  boreal  species 
into  the  flora  and  fauna.  This  is  most  noticeable  in  the  coast 
regions. 

The  material  at  hand  shows  the  genus  to  be  wonderfully  uni- 
form and  the  species  closely  interrelated.  No  widely  divergent 
forms  appear,  and  several  of  those  now  distinguished  by  names 
can  be  traced  by  every  degree  of  intergradation  to  the  forms 
from  which  they  have  become  differentiated.  Others  in  the  pro- 
cess of  separation  have  not  gone  far  enough  to  warrant  recogni- 
tion b}^  name.  By  mapping  the  distribution  of  the  several  species 
the  more  northern  are  seen  to  occupy  much  larger  areas  than  the 
southern.  Thus  the  Arctic  E.  ratllas  is  common  to  the  polar 
parts  of  both  continents,  and  the  northern  E.  gapperi  ranges  from 
the  Atlantic  coast  to  the  Rocky  Mountains  of  British  Columbia, 
while  the  more  southern  forms — as  carornicnsis,  galei,  and  cal'i- 
foralcas — are  restricted  to  limited  areas.  In  commenting  on  these 
facts  nearly  ten  years  ago,  Dr.  Merriam  says:  "  In  high  latitudes 
tlie  climatic  and  general  pliysiographic  conditions  are  compara- 
tively uniform,  and  boreal  localities  are  not  sul)ject  to  the  great 
and  sometimes  sudden  changes  with  longitude  that  are  so  fre- 
quent in  temperate  and  tropical  regions.  Hence  it  follows  that 
the  splitting  up  of  specific  types  into  sul)specific  fornis  from  en- 
vironmental agencies  is  much  less  common  within  the  Arctic 
circle  than  farther  south,  h^tated  differently,  boreal  species  are 
far  more  stable  and  i)ersistent  than  those  inhabiting  warmer 
countries.  In  view  of  this  fact,  it  is  not  surprising  that  the  cir- 
cumpolar  PJ.  ralilas  presents  but  one  phase  throughout  its  entire 
range  (specimens  from  Scandinavia,  Siberia,  and  Arctic  America 
being  practically  indistinguishable),  while  its  more  southern 
representatives  have  become  variously  modified."* 

Generic  chnracters. — -The  more  important  generic  characters  of 
Evotomys  are  cranial  and  dental,  but  color  alone  is  sufficient  for 
the  recognition  of  the  North  American  sj^ecieSj'and  also  of  the 
three  Euroi)ean  species — rufocanus,  ghireolus,  and  rutilus — that 
have  come  into  my  hands.  Except  the  gray  phase  in  two  dichro- 
matic species,  all  are  characterized  by  a  rufescent  or  reddish 
brown  dorsal  stri})e  which  extends  the  whole  length  of  the  back. 

*MS  notes  on  the  genus  Evolomi/a,  written  in  1888,  and  placed  at  my 
disposal  by  Dr.  C.  Hart  Merriam. 
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The  eyes  are  stiicall,  and  the  ears,  except  in  a  single  species,  E. 
unguva,  are  long  enough  to  project  above  the  fur.  The  feet  are 
small.  The  tail  is  rather  short,  varying  from  23  to  33  percent 
of  the  total  length.  The  fur  in  winter  is  long  and  soft ;  in  sum- 
mer in  most  species  it  is  short  and  harsh.  Jjateral  glands,  simi- 
lar to  those  of  the  subgenus  Arvicola,  are  usually  present  in  adult 
males.  They  are  situated  on  the  flanks,  one  on  each  side,  and 
average  about  10  mm.  in  diameter.  The  hair  covering  these 
glands  is  doubly  dense  and  usually  differs  in. color  and  texture 
from  that  of  surrounding  parts,  forming  more  or  less  consi)icu- 
ous  spots.  The  number  of  young  produced  at  a  birth  varies 
from  4  to  6,  but  4  is  the  more  common  number.  There  are  8 
mammse,  arranged  as  follows:  inguinal,  |;  pectoral,  |. 

The  cranial  characters  of  Erolomys  are  thus  summed  up  by  Mr. 
Gerrit  S.  INIiller,  Jr.,  in  his  recent  paper  on  the  genera  of  M'wro- 
< m ft;  :*"  The  skull  of  £"170 tom7/s,  .  .  .  as  compared  with  that 
of  the  other  voles,  is  characterized  by  a  general  weakness  and  lack 
of  angularity.  All  the  outlines  are  full  and  rounded,  and  the 
ridges  and  furrows  are  slightly  developed,  even  in  extreme  old 
age.  The  interorbital  region  is  broader  and  the  audital  bullas 
are  larger  and  more  inflated  than  usual  in  Microtus  and  Phena- 
comys.  On  the  other  hand,  the  zygomata  are  very  slender  and 
scarcely  widened 'in  the  region  of  contact  between  the  jugal  and 
the  z^vgoraatic  process  of  the  maxillary.  The  mandible  also  is 
slender  and  weak.  The  bony  palate  terminates  in  a  thin  edged 
shelf  continuous  between  the  alveoli  of  the  posterior  incisors. 
.  .  .  The  structure  is  very  different  from  that  found  in  Phena- 
comy^i  and  in  t3'])ical  Microtus.'''' 

The  teelh,  while  truly  microtinc  in  the  arrangement  of  the 
prisms,  differ  from  those  of  3Iicwtus  und  resemljle  those  of  Phena- 
coiiiys  in  having  the  molars  always  two-rooted  in  adults  and  the- 
root  of  the  lower  incisor  falling  sbort  of  the  dental  foramen  ;  they 
differ  from  those  of  Phenacomys  in  the  approximately  equal  depth 
of  outer  and  inner  reentrant  angles  in  the  lower  molars. 

Habits. — Little  is  known  of  the  habits  of  the  Arctic  E.  rutilus, 
but  most,  and  probably  all,  of  the  species  inhabiting  the  United 
States  have  very  similar  habits.  They  live  in  cool,  moist  woods 
and  brush  lands,  and  seem  to  delight  in  the  deepest  shade  and 
the  cover  of  fallen  leaves,  tangled  weeds,  and  half-decayed  logs. 
Their  nests  are  built  in  underground   burrows,  under  logs,  or 

*  North  American  Fauna,  No.  12,  p.  43,  July,  1896. 
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under  cover  of  old  leaves.  A  trap  set  under  the  edge  of  a  half- 
rotten  log  in  the  woods  is  pretty  sure  to  get  a  Red-back  if  a  shrew 
does  not  happen  along  first.  Though  mainly  nocturnal,  they 
are  sometimes  seen  in  the  daytime.  A  rustling  in  the  dry  leaves 
and  a  quick  brown  flash  are  the  usual  evidences  of  their  presence, 
unless  one  has  the  patience  to  sit  for  hours  in  the  woods  watch- 
ing for  them.  I  have  surprised  them  by  suddenly  turning  over 
a  log  and  tipping  them  rudely  out  of  their  nests;  have  caught 
them  in  my  hands  as  they  scampered  from  their  feeding  grounds 
to  their  burrows,  and  have  watched  them  gliding  about  among 
their  favorite  food  plants.  Early  one  morning,  when  camped  in 
the  Big  Snowy  Mountains  in  Montana,  I  was  watching  the  Pine 
Squirrels  climb  to  the  tallest  spruce  tops  to  warm  themselves  in 
the  first  rays  of  sunlight,  when  the  leaves  moved  and  out  came 
an  Evotomys  only  a  few  feet  awa}'.  After  eyeing  me  intentl}^  for 
a  moment  he  began  to  move  al)Out  as  freely  as  if  I  had  been  a 
stump.  His  ears  were  erect  and  constantly  changing  position, 
his  eyes  were  bright  and  prominent,  and  his  nose  and  whiskers 
were  in  constant  motion.  His  color  harmonized  beautifully  with 
the  reddish-brown  leaves  and  the  3'ellow  and  gray  stems  of  dry 
grass  as  he  scampered  from  one  plant  to  another,  reaching  up  to 
bite  off  the  stems,  and  then  hunching  himself  up  in  a  fluffy, 
round  ball  to  eat  from  his  hands,  while  keeping  one  eye  on  me. 

In  winter  these  mice  do  not  hibernate,  nor  have  I  ever  found 
evidence  of  their  storing  provisions.  They  make  long  tunnels 
under  the  snow,  through  which  they  travel  about  with  perfect 
security  from  a  host  of  enemies,  while  they  jn'ocure  the  tender 
grass  blades  and  ripe  seeds  as  easily  from  the  surface  of  the 
ground  as  when  the  white  blanket  is  not  above  them.  All  sorts 
of  seeds  and  green  vegetation  are  eaten,  but  grass  is  the  favorite 
food,  especially  the  half-blanched,  tender  base  of  the  young  grass 
blades.  *• 

Nineteen  species  and  subspecies  are  here  recognized  as  inhab- 
iting Canada  and  the  United  States.  Of  these,  five  are  described 
as  new — one  by  Mr.  Bangs  and  four  by  tlie  writer. 


List  op  Ameuican  SPEcn^s  and  Subspecies  ok  Evotomys,  with  Type 

Localities. 

rntilus Siberia,  east  of  the  Obi. 

wrangeli Wrangel  Island,  Alaska. 

dawsoni Finlayson  River,  Northwest  Territory, 

Canada. 
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gnpperl ' Near  Lake  Simeoe,  Ontario,  Canada. 

"      ochraceus ]\Iount  Washington,  New  Hampshire. 

"       rlioadsi Mays  Landing,  New  Jersej'. 

"       loringi Portland,  North  Dakota. 

"      galet Ward,  Colorado. 

"       saluratus Nelson,  British  Coknnbia. 

bn'vicaudus Custer,  Black  Hills,  South  Dakota. 

caroliuengis Roan  INIountain,  North  Carolina. 

ungava Fort  Chimo,  Ungava. 

idahoensis Sawtooth  Lake,  Idaho. 

mazama  .    Crater  Lake,  Oregon. 

obscurm Prospect,  Oregon. 

califomicus Eureka,  California. 

occidentalls Aberdeen,  Washington. 

nivarins Mount  EUinor,  Olympic  Mountains, 

Washington. 
proteus Hamilton  Inlet,  Labrador. 

Key  to  Species  and  Subspecies  of  Evotomys. 

Ears  distincthj  riifons-ilppi'd,  not  grog  or  daxJcg. 

Tail  more  than  twice  the  length  of  hind  foot. 
Dorsal  stripe  not  sharply  defined. 

Ears  small,  scarcely  XMotruding  from  fur,  dorsal 

area  ill  defined,  dull  chestnut uvgava. 

Ears  large,  prominent  above  fur,  dorsal  area  dark 
chestnut,  blending  with  color  of  sides  (winter 

pelage) carolmensis. 

Dorsal  strij^e  sharply  defined. 

Tail  scarcely  more  than  twice  the  length  of  hind 
foot,  about  27  per  cent,  of  total  length. 

Dorsal  strijie  bright  chestnut,  with  scattered 

black  hairs,  color  sometimes  dichromatic,  .gapperi. 
Dorsal  stripe  dull  rusty  rufous  without  black 

hairs,  color  not  dichromatit- ochraceus. 

Tail  considerably  more  than  twice  the  length  of 
hind  foot,  about  30  per  cent,  of  total  length. 
Large,  hind  foot  20  or  more ;  colors  dichro- 
matic, a  red  and  a  gray  pelage proteus. 

Smaller,  hind  foot  less  than  20;  not  dichro- 
matic. 
Skull  with  pronounced  superciliary  ridges 

in  adults,  size  medium galei. 

Skull  without   pronounced   superciliary 

ridges  in  adults,  slightly  larger saluratus. 

Tail  less  than  twice  the  length  of  hind  foot. 
Dorsal  stripe  sharply  defined,  tail  bicolor. 

Size  large,  foot  20  mm.,  dorsal  stripe  ferruginous. 
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Tail  about  oO  mm.  knv^,  thick,  and  densely 

bristly ridilus. 

Tail  aljout  33  mm.  long,  not  very  thick   or 

densely  bristly dairsoui. 

Size  small,  hind  foot  lS-19  mm.,  dorsal  stripe  not 
ferruginous. 
Smallest  of  the  genus,  foot  IS,  dorsal  stripe 

dark,  rich  chestnut  in  summer lorhujl. 

Slightly  larger,  foot  19,  tail  relatively  shorter, 

dorsal  stripe  pale  chestnut  in  summer    . .   brevicaudus. 
Dorsal  stripe  not  sharply  defined,  blending  with  color 
of  sides. 

Tail   indistinctly  bicolor,  dorsal   stripe  dull 

brownish wranglei. 

Tail   distinctly  bicolor,    dorsal   stripe   plain 

chestnut rhoadsi. 

Ears  gray  or  duiihj,  not  distinctly  rufous-tipped. 

Posterior  edge  of  palate  straight,  colors  bright,  tail  bicolor. 
Dorsal  stripe  not  sharply  defined  (dark  chestnut  in 

summer  pelage) carol iiiensis. 

Dorsal  stripe  sharply  defined  (hazel  or  chestnut). 
Sides  clear,  l)right  gray,  skull  long  and  narrow, 

hind  foot  20 idaJioensis. 

Sides  dark  huffy  gray,  skull  wide  and  angular, 

hind  foot  18....    nirarius. 

Posterior  edge  of  palate  with  a  median  projection,  colors 
dark  in  all  but  mazavia. 
Colors  dusky  or  blackish  above. 

Tail  unicolor  or  nearly  so,  dusky  or  blackish,  hind 

foot  18 occidentalis. 

Tail  bicolor,  ])lackish  above,  whitish  below,  hind 
foot  aljout  21. 
Tail  long,  colors  dark,  skull  thick  and  wide 

interorbitall}' cdlifornicns. 

Tail   shorter,  colors   not   so   blackish,    skull 

slender  and  narrower  interorbitally ob.^ciirus. 

Colors  not  dusky  or  blackish. 

Dorsal  area  dull  hazel,  sides  grayish,  skull  broad, 
angular,  and  flat- topped mazama. 

Evotomys  rutilus  (Pallas). 

Mus  ridilus  Pallas,  Nov.  Sp.  Quad.  Glirium,  246,  pi.  xiv  B,  1778. 

Geographic  distribution. — Arctic  regions  of  America,  Europe,  and  Siberia. 

Type  locality. — Siberia,  east  of  the  Obi. 

Genend  characters. — Rather  largo  and  Ijright  colored;  always  recogniz- 
able by  the  short,  thick,  bristly  tail  and  stout  hind  feet ;  fur  long  and 
soft ;  feet  and  ears  densely  haired. 


{ 


The  American  Voles  of  the  Genus  Evotomys.  119 

Color.— Winter  pelage :  dorsal  stripe  well  defined,  extending  from  in  front 
of  ear^^  to  rump,  lich  rufous  or  ferruginous,  slightly  darkened  with  black 
tipped  liuirs  ;  face,  sides,  and  rump  bright  buff\'  oehraceous  :  belly  heavily 
wusiied  with  buff  or  rich  cream  ;  feet  white ;  ears  rufous  like  back ;  tail 
sharply  bicolor,  buff  or  ochraceous  buff  below,  above  brownish  at  base, 
blackish  along  terminal  portion.  Summer  pelage:  dorsal  stripe  darker; 
sides  less  strongly  huffy  ;  belly  soiled  whitish  ;  feet  gray  ;  tail  less  sharply 
bicolor. 

Cranial  characters. — Skull  thick  and  strong,  not  much  ridged  or  angu- 
lated ;  upper  outline  slightly  arched,  not  concave  interorbitally ;  brain 
case  squarish  ;  ascending  arm  of  premaxilla  terminating  on  a  line  with 
truncate  end  of  nasals  ;  audital  bulUe  moderately  large  and  inflated,  hid- 
ing ends  of  pterj'goids  in  side  profile ;  posterior  edge  of  palate  slightly 
notched ;  lateral  bridges  wanting,  so  that  instead  of  a  shelf  the  bone  stands 
out  as  a  tongue ;  *  molars  not  peculiar ;  incisons  stout,  with  orange  colored 
enamel  surface. 

Measurements. — In  the  original  description  Pallas  gives  the  following 
measurements:  "  Xose  to  anus,  3^^  7^^^  [=98  mm.];  tail  vertebrae,  1^^ 
V  [=29  mm.];  pencil,  3'''  [=  7  mm.]  ;  hind  foot,  SV  [18  mm.]." 
Two  specimens  from  Finmark  and  Sweden  measure  in  the  dry  skin  :  tail, 
with  vertebrae  left  in,  24;  hind  foot,  20.  An  alcoholic  specimen  from  St. 
Michaels,  Alaska:  total  length,  loO;  tail  vertebrae,  30;  hind  foot,  20. 
Skull  of  adult  (No.  6555,  Merriam  collection)  from  Finmark :  basal  length, 
23.5;  nasals,  7.8;  zygomatic  breadth,  14.3;  mastoid  breadth,  12  ;  alveolar 
lengtii  of  upper  molar  series,  5. 

General  remarks. — The  above  description  is  based  on  four  specimens  in 
the  JMerriam  collection  from  Lapland  and  Finmark,  which  are  assumed 
to  be  typical  rutilus.  The  American  form  is  similar  in  most  details,  but, 
as  all  of  the  available  skins  are  in  wretched  condition  and  without  reli- 
able measurements,  a  satisfactory  comparison  is  impossible. 

The  side  glands  do  not  show  in  any  of  the  four  European  specimens, 
though  one  is  marked  (J'  and  two  are  unmarked  for  sex.  A  faint  trace 
of  them  may  be  seen  in  two  of  the  specimens  from  St.  Michaels,  Alaska. 

In  the  original  description  Pallas  states  that  Eroionujs  rutilus  inhabits 
the  woods  locally,  but  is  also  found  in  the  cold  Arctic  regions  as  far  north 
as  the  Gulf  of  Obi.  In  Arctic  America  it  has  been  taken  at  various 
places  on  the  Barren  Grounds  to  as  far  north  as  Fort  Andei'son,  as  well  as 
at  the  edge  of  timber.  As  yet  too  little  is  known  of  its  range  to  safely 
attribute  it  to  the  Barren  Grounds,  where  it  probably  belongs. 

Specimem  e.mmined.— Total  number,  27;  23  in  U.  S.  Nat.  Mus.;  4  from 
Europe,  in  Merriam  collection. 

Ala.^ku:  St.  ^Michaels,  17;  Kagiktowik,  2;  Fort  Yukon,  2. 
Northwest  Territory:  Fort  Anderson,  1;  Fort  Simpson,  1. 


*In  Alaska  specimens  the  lateral  bridges  are  usually  complete.  This 
and  other  slight  differences  may  separate  the  American  from  the  Old 
World  form  of  rutilus  when  series  of  good  specimens  of  the  two  can  be 
brought  together. 
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Evotomys  wrangeli  sp.  nov. 

Typeh-om  Wrangel,  Wrangel  Island,  A_laska.  No.  74724,  $  ad.,  U.  S. 
Nat.  Mus.,  Biological  Survey  Coll.  Collected  Sept.  1,  1895,  by  C.  P. 
Streator.     Collector's  number,  4835. 

Gcograplilc  dlxtrlbiitloii. — Known  only  from  Wrangel  and  Revillagigedo 
Islands,  southern  Alaska. 

General  characters. — .1  large,  dull-colored  species  entirely  distinct  from 
any  known  form.  Tail  short,  rarely  twice  as  long  as  hind  foot;  fur  thick 
and  long  in  both  young  and  adults  collected  early  in  September  ;  ears  well 
clothed  with  short  hairs,  distinctly  rufous  tipped.  Side  glands  well  de- 
veloped in  one  specimen  of  the  series. 

Color. — Dorsal  area  dull  dark  chestnut  with  a  liver  brown  tone,  cover- 
ing whole  back  from  eyes  to  base  of  tail,  including  ears,  and  shading 
gradually  into  the  sepia  gray  of  sides  and  cheeks ;  sides  more  or  less  suf- 
fused with  buffy  yellowish;  belly  dark  pluml)eous,  washed  with  whitish 
or  huffy -ochraceous;  projecting  i)art  of  ear  and  tuft  of  long  hairs  in  front 
of  ear  color  of  back  ;  no  postauricular  spot;  feet  dusky  gray  in  adults, 
sooty  in  young;  tail  bicolor,  soiled  buffy  below,  blackish  above,  darker 
and  less  distinctly  bicolor  in  immature  specimens.  In  one  adult  (^,  No. 
74728,  the  white  hairs  covering  the  side  glands  form  oval  patches  half  an 
inch  in  length. 

Cranial  clutraders. — Skull  long  and  narrow,  not  thick  or  angular;  ros- 
trum long  and  decurved ;  zygomata  smoothly  arched ;  nasals  usually 
notched,  rarely  truncate  posteriorally,  terminating  on  a  line  with  pre- 
maxilke  ;  frontais  slightly  concave  posteriorally  ;  audital  bulhe  of  medium 
size;  palatine  bones  short,  anterior  end  rounded,  posterior  edge  straight ; 
lateral  bridges  complete  before  matui-ity  ;  incisors  large,  molar  series  long. 

Measureiueiits. —?L\eri\ge  of  4  adults  (2  (^  and  2  9)  fi'om  Wrangel :  total 
length,  147  ;  tail  vertebne,  37  ;  hind  foot,  20.     Skull  of  type :  basal  length 
24.3;  nasals,  8  ;  zygoniatic  l>readth,  i;>.5  ;  mastoid  breadth,  11;  alveolar 
length  of  upper  molar  series,  5.5. 

Jieiuark.s. — The  above  description  is  based  on  IS  specimens  from  Wrangel, 
taken  from  September  1  to  12.  The  series  includes  specimens  of  every 
size,  from  quarter-grown  young  to  old  adults,  and  shows  very  uniform 
coloration,  except  the  usual  brightening  with  age  and  variation  in  color 
of  belly.  Four  specimens  in  worn  summer  pelage  have  the  dorsal  area 
brighter  chestnut  and  the  sides  decidedly  more  yellowish  than  in  the  rest 
of  the  series.  All  of  the  specimens  from  Loring  have  the  bellies  strongly 
washed  with  buffy-ochraceous,  while  more  than  lirilf  of  those  from 
Wrangel  have  whitish  bellies. 

In  no  way  does  E.  wrangeli  show  a  close  relationship  to  any  otlier  Ameri- 
can species.  In  size  and  relative  proportions  it  comes  closest  to  E.  daivsoni, 
from  which  it  differs  widely  in  coloration  and  more  widely  in  cranial 
characters.  With  the  long-tailed  species  south  and  east  of  its  range  there 
is  no  need  of  comparison. 

Specimens  examined. — Total  number,  35,  from  two  islands  on  the  coast 
oi  Alaska:  Wrangel,  18;  Loring,  17. 
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Evotomys  dawsoni   ■Merriain. 

Ei'otomijs  dawsoni  Merriam,  American  Naturalist,  XXII.  649,  Jul\',  1888. 

Ti/pelocdlHi/. — Finlaj'son  River  (a  iiorthern  source  of  Liard  River,  NWT., 
lat.  61°  30'  N.,  long.  129°  30'  W.,  altitude  3000  feet  [915  meters  |). 

Geographic  di.slribution.  —  From  Finlayson  River  and  Fort  Liard  west  to 
Yakutat  and  .luneau,  and  north  along  the  coast  to  Prince  William  Sound. 

General  characters. — Robust,  with  large  body  and  shoi't  tail ;  tail  rareh' 
twice  as  long  as  hind  foot,  well  haired,  but  not  bristly  as  in  ratlins  ;  ears 
prominent  and  well  haired  ;  colors  bright. 

Color. — Dorsal  stripe  sharply  defined,  reaching  from  just  back  of  eyes 
to  base  of  tail,  bright  ferruginous  with  few  dark  hairs;  sides,  face,  and 
rump  bufty-ochraceous ;  belly  thinly  washed  witli  })ale  l)uff;  tail  dis. 
tinctlv  bicolor,  clear  bufiy-ocliraceous  below,  a  mixture  of  rufous  and 
blackish  hairs  above;  feet  thinly  clothed  with  buff y  and  dusky  hairs; 
ears  covered  on  inner  surface  of  projecting  tips  with  short,  rufous  hairs  ; 
an  indistinct  yellowish  postauricular  spot  ;  eyes  encircled  by  faint  yel- 
lowish rings  ;  tufts  of  rufous  hairs  fall  back  from  in  front  and  till  openings 
of  ears;  a  small  white  throat  patch  marks  10  out  of  29  specimens  ;  spot 
covering  side  glands  inconspicuous. 

Cra)il((l  cJiaracters. — Skull  large  and  thick-walled,  relatively  short,  wide, 
and  angular,  with  the  smallest  and  flattest  audital  bullae  of  any  Ameri- 
can species;  nasals  terminating  on  a  line  with  ascending  arm  of  pre- 
maxilhe,  pointed  in  immature,  rounded  in  adult  skulls,  never  truncate; 
pterygoids  strong  and  prominent,  the  ends  siiowing  in  lateral  profile 
above  the  small,  flattened  bullae ;  basioccipital  unusually  wide  between 
bullie;  i)alatines  short,  rectangular,  with  lateral  bridges  incomplete  ex- 
cei)t  in  skulls  of  old  individuals ;  posterior  margin  of  palate  with  a  central 
notch,  deepest  in  immature  specimens ;  incisors  large,  with  dark  orange 
enamel ;  molar  series  long  and  narrow. 

Measareini'iits. — Average  of  8  adults  from  Yakutat  (4  ^  and  4  ?  )  :  total 
length,  144;  tail  vertebrie,  33;  hind  foot,  20.  Skull,  No.  73560,  adult  J^, 
basal  length,  22.5;  nasals,  7.5;  zygomatic  breadth,  14  ;  mastoid  breadth, 
12.2  ;  alveolar  length  of  upper  molar  series,  5. 

Reiuarl-s. — The  type  was  collected  June  23,  1887,  by  Dr.  George  M. 
Dawson,  Director  of  the  Geological  and  Natural  History  Survey  of 
Canada.  Through  the  kindness  of  Dr.  Dawson  it  is  now  before  me  for 
comparison  with  a  large  series  of  skins  and  skulls  from  Yakutat  and 
Juneau,  Alaska.  It  is  gratifying  to  find  that  the  type  agrees  in  every  par- 
ticular with  this  series  of  specimens,  and  that  the  name  Ecotomys  dairsoni 
stands  for  this  large  and  handsome  species.  The  type  was  not  fully 
adult,  and  unfortunately  was  mounted  from  a  half  relaxed  skin,  so  that 
the  size  is  greatly  reduced.  The  tail  vertel)r;e  were  not  removed,  and  the 
tail  has  dried  short,  but  the  hind  foot  and  ear  give  reliable  measuiements 
for  comparison.  The  skull  is  badly  broken,  but  the  teeth  give  good 
characters  for  comparison.  The  openly  communicating  loops  and  the 
length  of  the  molar  series  as  a  whole  maybe  perfectly  matched  in  slightly 
immature  skulls  from  Yakutat. 

28— Biol.  Soc.  Wash.,  Vol.  XI,  1897 
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Theconibiniition  of  laro;e  size  and  short  tail,  notched  palate  and  small 
andital  Imllje,  while  distinctly  separating  the  sj)ecies  from  all  others  south 
of  its  range  in  America,  brings  it  in  closer  relationship  with  E.  rutlhis. 
From  rulilu»,  however,  it  differs  in  longer,  slenderer,  less  hairy  tail, 
slenderer  feet,  duller  color,  with  less  rufous  on  ears,  and  the  following 
important  cranial  characters:  skull  less  massive;  rostrum  longer  and 
slenderer;  audihU  buli;e  smaller;  pterj'goids  more  prominent;  nasals 
sharp  tipped  or  I'ounded  posteriorly  instead  of  truncate ;  molar  series 
much  narrower  and  slenderer.  In  external  characters  it  slightly  resem- 
bles E.  rufccanus*  of  northern  Europe,  but  differs  widely  from  that 
species  in  cranial  characters. 

Specimens  examined. — Total  number  38,  from  5  localities. 
NortJnvesi  Territory:  Finlayson  Kiver,  1,  the  type. 
British  Colnmbia:  Fort  Liard,  2. 
Alaska:  Yakutat,  29;  Juneau,  3;  Prince  William  Sound,  3. 

Evotomys  gapperi  (Vigors). 

Arricola  gapperi  Vigors,  Zool.  Jour.,  vol.  V,  p.  204,  pi.  ix,  1S30. 
Erolami/s  fuscodorsalis  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  vol.  VI,  p.  103, 
1894. 

Type  locality. — Vicinity  of  Lake  Simcoe,  Ontario,  Canada. 

Geographic  distribution. — From  Massachusetts,  New  Jerse}^  and  Penn- 
sylvania northward  and  from  the  Atlantic  coast  westward  to  the  Rocky 
Mountains  in  Canada. 

General  clairacters. —  SnniW,  slender,  and  bright  colored,  with  slender  feet 
and  a  medium  length  tail.  Of  the  American  species  it  most  nearly  resem- 
bles E.  glareolus  of  Europe.f 

Color.  —  Winter  pelage :  dorsal  stripe  from  just  back  of  eyes  to  base  of 
tail,  bright  chestnut,  with  numerous  black  hairs  and  a  slight  frosted  tinge 
from  subterminal  white  portion  of  j)art  of  the  rufous-ti})ped  hairs  ;  sides 
bright  buify-ochraceous  ;  belly  washed  with  i)ale  l)utf;  feet  silvery  gray; 
tail  bicolor,  grayish  butt  to  the  tij)  below,  brownish  above,  with  upper 
part  of  pencil  black.     In  high  pelage  a  rufous  stripe  extends  through  e}'e 

*Erotomys  riifocanus  (Sundevall)  of  northern  Europe  is  remarkable  for 
its  large  molars  and  almost  microtine  form  of  skull.  It  is  the  most 
divergent  form  of  the  genus  known,  with  dorsal  stripe  yellowish  rufous; 
sides,  face,  and  rump  clear  gray ;  tail  short ;  hind  feet  large. 

Measurenieni  of  a  dry  skin  from  Lapland  (No.  f|ff,  (J^,  Merriam  collec- 
tion):  total  length,  138;  tail  vertebne,  33;  hind  foot, '20.  Skull:  basal 
length,  25;  nasals,  7.6;  zygomatic  breadth,  b5  ;  mastoid  breadth,  12.2; 
alveolar  length  of  ui^per  molar  series,  ().7. 

f  Erotom>/s  ga]>j>eri  differs  from  E.  glarerdus  of  Oxfordshire,  England,  in 
better  defined  dorsal  stripe  and  less  extensive  rufous  on  ears  and  face, 
slightly  lighter  coloration,  and  relatively  shorter  tail.  I  fail  to  discover 
tangible  cranial  differences. 
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to  blai'k  spot  at  liase  of  imistaclie.  Smnmcr  pelage :  darker  all  over,  with 
more  dnsk}'  on  feet  and  tail.  Youiig :  when  half  grown,  similar  to  adults, 
but  with  thinner  surface  colors,  tlirouirh  which  the  slaty  under  fur  shows. 

Crduhd  clKtracters. — Skull  small  and  slender,  not  ridged  or  angular,  ex- 
cept in  very  old  individuals;  audital  bullae  small,  full,  and  rounded,  less 
angular,  elongated,  and  appressed  than  in  carolinensis ;  palate  straight 
edged,  or  rarely  with  a  slight  central  projection  ;  molar  row  slender. 

Measurement.^. — Average  of  4  adults  assumed  to  be  typical  from  Locust 
Grove,  N.  Y.,  measured  by  Di-.  C.  Hart  Merriam :  total  length.,  Ul ;  tail 
vertebrcie,  37 ;  hind  foot,  18.1.  Average  of  10  adults  from  Elizabelhtown, 
N.  Y.,  measured  by  Gerrit  S.  Miller,  Jr.:  total  length,  141;  tail  verte- 
bra?, 39;  hind  foot,  18.3.  Average  of  10  adults  from  Peterboro,  N.  Y. : 
145;  40;  18.3.  Skull  from  Emsdale,  Ontario,  Canada,  old  J*,  No.  75896: 
basal  length,  21.6;  nasals, 6.5;  zygomatic  breadth,  13.3  ;  mastoid  breadth, 
11.2;  length  of  upper  molar  series,  5. 

Bemarh. — Erofomys  gapperi,  with  the  possible  exception  of  E.  nitihi.i, 
occupies  the  largest  area  of  any  species  in  America,  and,  as  might  be  ex- 
pected, presents  considerable  variation  in  the  extremes  of  its  range.  Some 
of  the  peripheral  forms  have  become  sufficiently  marked  to  l)e  worthy  of 
recognition  by  name,  while  others  are  barely  distinguishable  from  the 
central  form.  A  decrease  in  size  takes  place  in  the  prairie  coiuitry  of 
JMinnesota  and  the  Dakotas  ;  an  increase  beyond  the  normal  in  the  north- 
ern Rocky  Mountains.  North  and  east  of  the  type  locality  another  in- 
crease is  noticeable,  especially  in  the  feet.  Specimens  from  Godbout, 
Quebec,  are  larger  even  than  ochraceous,  though  in  color  they  appear  to 
be  darker  instead  of  lighter  than  gapperi ;  ])ut  they  have  been  preserved 
in  wood  alcohol,  which  has  doubtless  changed  the  color. 

Another  peculiarity  of  the  nortlieastern  animal  as  it  enters  the  Hud- 
son ian  zone  is  a  tendency  to  dichromatism.  Dr.  .Alien  first  made  known 
the  al>normal  phase  from  Trousers  Lake,  New  Brunswick,  but  supposing 
it  characterized  a  new  s])ecies  gave  it  the  name  fu.scodrjrsulis.*  Normal, 
and  what  were  considered  typical,  gapperi  were  secured  at  the  same  place 
and  at  the  same  time  as  the  others.  During  the  past  summer  Mr.  Gerrit 
S.  jNIiller,  Jr.,  collected  series  of  specimens  in  both  the  gray  and  the  red 
pelages  at  Nepigon  and  Peninsula  on  the  extreme  north  shore  of  Lake 
Superior,  which  he  has  kindly  placed  at  my  disposal.  In  a  critical  com- 
parison of  measurements,  skulls,  and  external  characters  of  the  two  forms 
I  find  no  difference  other  than  color,  and  am  compelled  to  agree  with  the 
previous  conclusions  of  Mr.  Miller  f  that  tlie  gray  animal  represents  only 
a  color  phase. 

The  gray  form  is  characterized  by  the  entire  absence  of  a  rufous  dorsal 
stripe,  in  place  of  which  there  is  usual! v  a  sooty  or  black  stripe ;  by  clear 
gray  sides  and  light  gray  wash  of  tielly,  and  in  very  dark  specimens  by 
clear  Ijlack  upper  surface  of  tail. 

*Bull.  Am.  Mus.  Nat.  Hist.,  vol.  VI,  103,  1894. 

t  Notes  on  the  Mammals  of  Ontario,  by  Gerrit  S.  Miller,  Jr.  Proc. 
Bost.  Soc.  Nat.  Hist.,  vol.  28,  p.  16,  April,  1897. 
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Specimens  examined : 

Massachusetts :  Wilmington,  5. 

Penvsj/lvania :  Renovo,  5. 

New  Hanipsliire:  Ossipee,  17. 

Neir  York:  Lake  George,  13;  Locnst  Grove,  5. 

Mhinesota:  Two  Harbors,  18;  Tower,  5. 

Ontario:  Emsdale,  1;  Peninsnia,  5;   Nepigon,  4. 

Qnehec:  Godbout,  10. 

Manitoba:  Rat  Portage,  1. 

Assiniboia:  Indian  Head,  5. 

Saskaichevxin :  Wingard,  7;   Carlton,  1. 

Alberta:  Soutb  Edmonton,  25;  St.  Albert,  2;  Muskeg  Creek  (lat.  51°, 
long.  110°),  11 ;  fifteen  miles  west  of  Henry  House,  1,  ini. ;  fifteen 
miles  sontb  of  Henry  House,  1  ;  Canmore,  1  ;  Banff",  4. 

British  Columbia:  Field,  1,  im. 

Evotomys  gapperi   ochraceus  Miller. 

Erotonn/s  r/apperi  ochracevs  Miller,  Proc.  Bost.  Soc.  Nat.  Hist.,  vol.  XXVI, 
p.  l;):-!,  ]Mareh  24,  1894. 

Type  localiti/. — Mount  Washington,  New  Hampshire  (Alpine  Garden,  at 
5400  feet  altitude). 

Geographic  distribution.— The  White  Mountains  of  New  Hampshire  and 
(probably  eastward  to)  Nova  Scotia. 

General  characters. — Sinular  to  E.  gapperi,  but  slightly  larger  and  much 
duller  and  paler  ;  fur  long  and  lax  ;  skull  as  in  gapperi. 

Color. — Type  specimen:  dorsal  area  faintly  outlined,  pale  dull  rusty 
rufous,  with  no  black  hairs  ;  sides  bufty  clay  color  ;  belly  plumbeous, 
lightly  washed  with  dirty  whitish  ;  feet  gray  ;  tail  bicolor,  bufty  below, 
brownish  above ;  upper  i)art  of  pencil  Ijlackish  ;  ears  w'ell  haired,  upper 
edges  pale  fulvous. 

Crani(d  characters. — Skull  of  type  not  appreciably  difterent  from  that  of 
typical  gapperi. 

Measurements. — Type,  measured  in  flesh  by  Gerrit  S.  Miller,  Jr.  :  total 
length,  148;  tail  vertebrte,  39.6;  hind  foot,  19.  Sknll  of  type  :  basal 
length,  22  ;  nasals,  6.7;  zygomatic  breadth,  13;  mastoid  breadth,  11.3; 
upper  molar  series,  5. 

General  rem((rks. — This  subspecies  difters  from  typical  gapperi  in  paler, 
duller  coloration — the  opposite  extreme  from  the  dark,  rich  carolinensis 
which  inhabits  the  toiis  of  the  mountains  of  North  Carolina.  Specimens 
from  Ossipee,  N.  H.,  are  evidently  intermediate  between  aapperi  and 
ochraceus.  In  size  they  even  exceed  ocliraceus,  and  in  color  they  are 
slightly  paler  than  true  gapperi.  Specimens  from  Digljy  and  James  River, 
Nova  Scotia,  kindly  placed  at  my  dis])OS'il  by  Mr.  Outram  Bangs,  are 
plainly  referable  to  ochraceus,  though  with  a  slightly  darker,  brighter 
dorsal  stripe  than  the  type.^ 
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Evotomys  gappeii  ihoadsi  Stone. 

Evotomys  gapperii  rhoadsii  Stone,  Am.  Nat.,  vol.  XXYII,  p.  5-4,  Jan.,  1893. 

Ti/pe  localiti/. — Mays  Landing,  New  Jer.sey. 

General  characters.—  i^imWav  to  tyitical  (jappi  ri  but  with  .«lightly  darker 
dorsal  stripe,  less  bufty  sides,  sli.ylitly  shorter  tail,  and  larger  hind  foot. 
The  body  nieasurements,  as  well  as  the  skulls,  show  the  animal  to  be 
identical  in  size  with  gapperi,  the  difference  in  dimensions  appearing 
only  in  length  of  tail  and  foot. 

Color. — Dorsal  area,  extending  from  l)etween  ej^esto  base  of  tail,  plain 
chestnut;  sides  buffy  gray  ;  T)elly  washed  with  buff  or  whitish  ;  tail,  feet, 
and  ears  as  in  gapperi. 

Measurements. — Average  of  3  young  adults  from  type  locality,  measured 
in  the  flesh  by  J.  Alden  Loring:  total  length,  139.3;  tail  vertebrae,  36; 
hind  foot,  20.  SknU  (adult  J^,  No.  70()79)  :  basal  length,  21.5 ;  nasals,  7; 
zygomatic  breadth,  13.5  ;  mastoid  breadth,  11.3;  alveolar  length  of  upper 
molar  series,  5.2. 

General  remarks. — Three  adult  topotypes  collected  by  .J.  Alden  Loring 
at  Mays  Landing,  New  Jersey,  February  29  and  March  1,  agree  in  part 
with  the  original  description  of  the  subspecies.  The  slight  shortness  of  the 
tail  compared  with  that  of  typical  gapperi  is  entirely  within  the  range  of 
individual  variation  and  discrepancies  in  methods  of  taking  measni'e- 
ments.  If  a  more  extensive  series  of  specimens  should  prove  the  color 
and  foot  characters  inconstant,  the  subspecies  will  have  to  be  given  up. 
With  the  material  in  hand  I  prefer  to  retain  it,  though  other  more 
marked  forms  remain  unnamed.  The  nearest  localities  to  Mays  Land- 
ing, N.  J.,  from  whicli  I  have  examined  specimens  of  Erotomi/s  are  Wil- 
mington, Mass.,  and  near  Renovo,  Penn.  These  specimens  are  fairly 
typical  gapperi  with  no  tendency  toward  rhoadsi,  and  INIr.  Rhoads  has 
recorded  gapperi  from  northern  New  Jersey  and  from  INIonroe  and  Pike 
counties,  in  northeastern  Pennsylvania. 

Evotomys  gapperi  loringi,*  subsp.  nov. 

Tgpe  from  Portland,  North  Dakota,  No.  75795,  c?  ad.,  U.  S.  Nat.  Mus., 
Biological  Survey  Coll.  Collected  Nov.  22,  1895,  by  J.  Alden  Loring. 
Collector's  number,  3438. 

Geographic  distrihution. — Timbered  valleys  along  edge  of  plains  in  Min- 
nesota and  eastern  North  and  South  Dakota. 

General  characters. — Smallest  Erotomys  known  in  America,  with  bright 
coloration  and  narrow,  slender  skull. 

Color.— Full  winter  pelage :  dorsal  stripe  sharply  defined,  extending  from 
anterior  base  of  ears  back  between  ears  to  rump,  pale  reddish  hazel, 
scarcely  darkened  with  black  hairs  and  frosted  from  the  presence  of  a 
white  subtermiual  zone.  In  some  specimens  with  themaxinunii  of  white 
the  back  is  fairly  hoary,  in  others  the  chestnut  predominates  and  con- 
ceals the  white  zone.     Face,  sides,  and  rump,  bright  grayish  ash,  more 

*  Named  for  the  collector  of  the  type  series,  ]Mr.  J.  Alden  Loring. 
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or  less  washed  with  huffy  ;  helly  jiure  wliite  or  rarely  creamy  white  ; 
ears  pale  chestnut  ;  feet  i)ure  white;  tail  sharjyly  hicolor,  whitish  helnw, 
hlackish  hrown  ahove ;  pencil  hiack  ahove,  a  few  white  hairs  below.  Adult 
males  with  large  whitish  or  liglit  grayish  si)ots  over  the  side  glands. 
iSummer  pdagc:  dorsal  stripe  dark,  rich  chestnut;  sides  and  face  pale 
bister,  more  or  less  suffused  with  yellowish  ;  belly  thinly  washed  with 
white  or  whitish  ;  feet'dusky;  tail  darker  and  less  sharply  bicolor  ;  ears 
brownish  ;  side  spots  in  old  males  sooty  gray.  Young  slightly  darker 
than  adults. 

Cranial  characters. — Skull,  compared  with  that  of  gapperi,  smaller  and 
relatively  narrower  and  slenderer;  even  in  old  age  not  ridged  or  angular  ; 
audital  bullae  less  rounded  and  inflated  than  in  gapperi;  posterior  edge 
of  jxxlate  straight  or  slightly  projecting  on  median  line. 

3rt'asureinciits. — Average  of  18  adults  from  type  locality,  measured  in  the 
flesh  by  J.  Alden  Loring:  total  length,  123;  tail  vertebrte,  31.5;  hind 
foot,  17.9 ;  tail,  25.5  per  cent,  of  total  length.  Skull  of  type :  basal  length, 
21.5;  nasals,  6  8  ;  zygomatic  breadth,  12.8  ;  mastoid  breadth,  10.9  ;  length 
of  upper  molar  series,  5. 

General  remarks. — There  is  no  climatic  or  topographic  barrier  to  prevent 
Evotomi/s  from  ranging  continuously  from  the  type  locality  of  gapperi  to 
all  of  the  points  from  which  loringi  is  known.  Good  series  of  specimens 
from  a  chain  of  intermediate  localities  show  direct  connection,  and  prove 
that  the  form  to  which  the  name  loringi  is  applied  has  developed  as  it 
reached  out  on  the  dryer,  more  open  region  along  the  edge  of  the  prairies. 
The  extremes  of  the  form  come  from  the  farthest  outlying  localities. 
Specimens  fi'om  the  north  shore  of  Lake  Superior  and  thence  westerly  as 
far  as  Tower,  Minnesota,  are  fairly  typical  gapperi.  Those  from  Hinckley 
and  Bridgman,  near  the  middle  of  the  State,  are  nearer  loringi,  while 
Minneapolis  and  Elk  River  specimens  are  almost  typical.  Specimens 
from  Browns  Vallej^  Minnesota,  Fort  SLsseton,  South  Dakota,  and  Port- 
land, North  Dakota,  are  typical.  Two  from  Pembina,  North  Dakota,  are 
douljtful,  and  one  from  Carberry,  Manitoba,  is  clearly  intermediate. 

Specimens  e.ra)ni ncl.  —Totnl   numl)er,  .56,   from   10  localities  (24  in  the 
Morriam  collection,  .■]2  in  the  Biological  Survey  collection)  : 
North  Dakota:  Portland,  18;    PemJjina,  2. 
Sontli  Dakota:  Fort  Sisseton,  2;   Travere,  2. 

}fin.nesota:  Browns  Valley,  5;  Elk  River,  5;   Minneapolis,  7;  Hinck- 
ley, 10;  Bridgman,  4. 
Manitoba:  Carberry,  1. 

Evotomys  gapperi  galei  ]Merriam' 

Eeotomi/s  galei  Merriam,  North  American  Fauna,  No.  4,  p.  23,  pi.  ii,  figure 
3,  bctober  8,  1890. 

Tgpe  locnlitg. — Ward,*  Boulder  County,  Colorado.  Altitude  9500  feet 
(2900  meters). 


*The  type  locality  was  given  in  the  original  description  as  Gold  Hill. 
It  has  since  been  learned  that  the  type  specimen  came  from  Ward,  about 
6  miles  above  Gold  Hill. 
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Geoffraphic  d;s(ril>i(l!(m.—Boveii\  zone  of  mountains  of  Colorado  and 
northward  along  eastern  ranges  of  Rocky  Mountains  to  northern  INIon- 
tana. 

Gciicntl  cJtamctn-x. — ^hwWiw  io  E.  giij)  per  I,  with  slightly  longer  tail  and 
lighter  coloration,  skull  developing  prominent  superciliary  ridges  with 
age. 

Color. —  Winter  pelage:  dorsal  stripe  sharply  defined,  reddish  chestnut, 
with  a  few  black  hairs  ;  sides  and  face  butfy  gray  ;  belly  and  feet  whitish 
or  yellowish  gray;  tail  bicolor,  whitish  below,  blackish  or  bufiy  gray 
above,  except  the  black  upper  part  of  pencil ;  ears  faintly  tinged  with 
color  of  back.  In  spring  and  earl}-  summer  ])elage  the  dorsal  stripe 
dai-kens  to  warm  hazel  and  the  sides  to  rich  l>ufly  gray.  Full  mnrniier 
pelage:  dorsal  stripe  chestnut,  slightly  darkened  with  black  hairs;  sides 
and  face  clearer  gray  than  in  winter;  feet  gray.  Young,  in  August: 
darker  than  the  adults,  with  ears  strongly  tipped  with  chestnut ;  feet 
dusky  and  tail  not  sharply  bicolor  ;  spots  covering  side  glands  in  old 
males  whitish  or  gray. 

Cranial  characters. — Skull  of  adult  narrower  than  that  of  gapperi,  sharply 
concave  interorbitally,  with  prominent  superciliary  ridges  ;  zygomatic 
arches  not  abruptly  spreading ;  audital  bulhe  small  and  globose;  palate 
straight-edged  or  rarely  with  a  sliglit  central  projection. 

Measurements. — Average  of  G  adults  from  Longs  Peak,  measured  in  the 
flesh  by  Edward  A.  Preble:  total  length,  145;  tail  vertebra,  43.6;  hind 
foot,  18.2;  tail,  30  per  cent,  of  total  length.  One  adult  (^  topotype.  No. 
7407(5:  146;  40;  18.  Skull  of  adult  topotype,  No.  74076:  l)asal  length, 
22.2;  nasals,  6.5;  zj^gomatic  breadth,  13  ;  mastoid  breadth,  11  ;  alveolar 
length  of  upper  molar  series,  5. 

General  remarks. — Apparently  galei  branches  off  from  gapperi  along  the 
east  base  of  the  Canadian  Rockies  and  extends  southward  in  a  frequently 
interrupted  line,  following  the  eastern  ranges  of  the  Rocky  IMountains  to 
Colorado.  Specimens  from  St.  Marys  Lake,  Summit,  and  Java,  in  north- 
western Montana,  except  for  slightly  smaller  size,  are  identical  with  galei. 
Specimens  from  Silverton  and  Crystal  Lake,  Colorado,  are  not  typical, 
but  the  difference  is  not  uniform  and  may  be  in  part  due  to  age  and  sea- 
son. A  badly  mutilated  skin  in  the  National  INIuseum  from  the  Uinta 
IMountains,  Wyoming,  ought  on  geographic  grounds  to  belong  to  this 
species.  Four  not  fully  adult  specimens  from  the  Bighorn  Mountains, 
AVyoming,  agree  better  with  galei  than  with  any  other  species.  A  good 
series  from  the  Big  Snowy  ^Mountains,  Montana,  does  not  agree  with 
gapperi,  galei,  or  saturaius,  but,  as  the  degree  of  difierence  is  too  slight  to 
warrant  a  new  name,  they  are  referred  to  galei. 

Specimens  examined. — Total  numl)er,  81,  from  12  localities  : 

Colorado:  Ward,  S;  Gold  Hill,  2;   Longs  Peak,  6;  Silverton,  8;  Crys- 
tal Lake,  1. 
Wyoming:  Bighorn  Mountains,  4. 

Montana :  St.  Marys  Lake,  15  ;  Java,  2  ;  Summit,  4  ;  Big  Snowy  Moun- 
tains, 25;   Red  Lodge,  2;  Beartooth  Mountains,  4. 
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Evotomys  gapperi  satuiatus  Rlioads. 

Erotnini/!^  gapjieri  ffdittralitx*  Rhoads,  Proc.  Acad.  Nat.  Sci.,  Phila.,  p.  284, 
October,  1804. 

Ty2}e  locuUti/. — Nelson,  B.  C,  on  the  Ivootenay  River,  30  miles  north  of 
the  Washington  line. 

G('(igiaj)]ilc  distrihiilion. — Tiie  Blue  ^Mountains  of  Oregon,  mountains  of 
northern  Idaho,  and  northward  into  British  Columbia  to  Cariboo  Lake. 

General  characters. — Larger  and  longer  tailed  than  is',  gapperi,  with 
larger  ears  and  stouter  hind  feet;  spot  covering  side  glands  conspicuous 
in  all  of  the  11  adult  males. 

Color. — Dorsal  stripe  bright  and  rather  light  reddish  chestnut,  closely 
matching  that  of  E.  gapperi  in  specimens  from  Emsdale,  Ontario,  and 
western  New  York,  except  that  it  begins  farther  behind  the  eyes;  sides, 
face,  and  lower  rumj)  dark  gray,  with  less  ochraceous  wash  than  in  gap- 
peri;  belly  washed  with  almost  pure  white.  tSixteen  out  of  the  twenty- 
four  specimens  from  Nelson  have  a  pure  white  throat  patch  extending 
from  lower  lip  nearly  to  breast.  Eai's  large,  ijrotruding  well  out  of  fur, 
slightly  rufous-ti])ped ;  feet  gray;  tail  indi.stinctiy  bicolor,  light  gray 
below,  dark  gi'ay  above. 

Cranial  characlers. — Skull,  compared  with  that  oi  gapperi,  larger,  wider, 
and  more  angular ;  pterygoids  longer  and  slenderer ;  audital  bulUe  slightly 
larger;  prema.\ill;e  projecting  slightly  back  of  truncate  posterior  end  of 
tile  nasals;  ])alatine  bones  U-shaped,  with  straight  posterior  margin; 
front  of  u})per  incisors  pale  lemon  yellow. 

Measurements. — Average  of  15  adults  measured  in  the  flesh  by  collector: 
total  length,  149;  tail  vertel)r;e,  45;  hind  foot,  18.2.  Skullof  an  average 
sized  adult.  No.  (j(j()0(j  :  basal  length,  22.;] ;  nasals,  (5.5  ;  zygomatic  breadth, 
13.5 ;  mastoid  breadth,  n.2  ;  aveolar  length  of  upper  molar  series,  5. 

General  remarks.  —  Mr.  8.  N.  Rhoads  described  this  sul)species  from  a 
single  specimen  caught  August  17,  1802,  near  the  town  of  Nelson.  The 
animal  inhabits  a  large  area  of  country,  and,  since  the  original  descrip- 
tion gives  none  of  the  important  characters  that  distinguish  it  from 
neighboring  si)ecies,  the  above  description  has  been  drawn  up  from  a 
series  of  24  good  specimens  collected  by  J.  Alden  Loring,  August  20-28, 
at  Silver  King  mine,  six  miles  south  of  Nelson.  I  have  not  seen  the  type 
of  saturatus,  but  assume  the  present  series  to  be  typical. 

The  species  is  distinguished  from  E.  mazama  by  a  darker  dorsal  area, 
shorter  tail,  more  arched  skull,  straight  posterior  edge  of  palate,  slen- 
derer, less  prominent  pterygoids,  smaller  audital  bulUe,  and  paler  in- 
cisors. In  external  characters  it  resembles  E.  idahoensis,  from  which  it 
differs  in  the  l)road,  angular  skull,  narrower  interpterygoid  fossa,  and  in 
minor  details.  With  tlie  dai'k-coloi'ed  E.  occidentalis  it  needs  no  com- 
parison. 

*  The  name  saturatus,  in  suggesting  a  dark-colored  animal,  is  mislead- 
ing. The  species  is  scarcely  darker  than  gapperi  and  much  lighter  colored 
than  obscurus,  californicus,  occidentalis,  wrangeli,  dawsoni,  or  carolitiensis. 
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Specimens  examined. — Total  miinber,  71,  from  14  localities. 
Britlsli  Columbia:  Nelson,  24;  Sicamous,  1;  Glacier,  1. 
Washington :  Colville,  1. 

Idaho:  Mission,  1;  KingstDn,  1  ;   Mullan,  6;  Craig  Mountains,  4. 
Montana:  Thompson  Pass,  5;  Prospect  Creek,  3. 
Oregon:  Blue  Mountains  (10  miles  north  of  Harney),  8  ;  Strawberry 
Butte,  3  ;  Elgin,  8  ;  Kamela,  5. 

Evotomys  brevicaudus  Merriam. 

Ecotonii/s  gapperi   hrevicandns   ^Merriam,  North   American  Fauna,   No.  5, 
p.  119,  pi.  iii,  figs.  7  and  8,  July  30,  1891. 

Tj/pe  local  it  [/.— Caster,  Black  Hills,  South  Dakota.  Exact  locality,  3 
miles  north  of  the  town  ;  altitude  about  6000  feet  [1830  meters]. 

Geographic  distribution. — Boreal  cap  of  Black  Hills  in  South  Dakota. 

General  cJiaracters.  —  As  large  as  E.  gapperi,  with  rather  larger  hind  foot 
and  much  shorter  tail ;  coloration  in  summer  pelage  paler.  Larger  than 
E.  loringi,  with  relatively  shorter  tail. 

Color.— Summer  pelage:  Similar  to  loringi,  but  paler,  with  black  hairs 
more  conspicuous;  sides  ash  graj%  strongly  suffused  with  bufly ;  belly 
creamy  white  ;  side  spots  dusky  gray.  In  the  type  and  topotype  the  tail, 
feet,  and  ears  are  discolored  by  corrosive  sublimate. 

Cranial  characters. — Skull  similar  to  that  of  gapperi  in  large  size  and 
broad  brain  case ;  zygomatic  arches  low  and  Haring  out,  so  that  the  inner 
instead  of  the  outer  side  shows  in  a  top  view  ;  audital  bulke  as  large  as  in 
gapperi,  but  less  rounded  ;  pterygoids  wide,  flat,  and  close  together ; 
molars  large ;  incisors  slender  and  pale  yellow,  palate  approximately 
straight-edged. 

Measurements. — Type  specimen  measured  in  flesh  by  Vernon  Bailey  : 
total  length,  125  ;  tail  vertebrte,  31  ;  hind  foot,  19.  A  topotype  (No.  4506) 
measures  130;  32;  19.  S/cull  of  type:  basal  length,  21.2;  nasals,  6.6; 
zygomatic  breadth,  12.5  ;  mastoid  breadth,  11.3  ;  alveolar  length  of  upper 
molar  series,  5.4.  Skull  of  more  fully  adult  topotype  :  basal  length,  21.8  ; 
nasals,  7;  zygomatic  breadth,  12.8;  mastoid  width,  11  ;  alveolar  length 
of  molar  series,  5.3. 

General  remarks. — The  two  original  specimens,  collected  July  18  and  21, 
1888,  sliow  only  the  perfect  summer  pelage.  The  skulls  show  that  the 
animals  were  not  fully  adult,  though  probably  full  grown.  Though  based 
on  so  scanty  material,  the  characters  distinguishing  the  species  are  fairly 
pronounced.  Its  range  is  isolated,  and  widely  separated  from  that  of  any 
other  members  of  the  genus  by  open  prairie  country  and  a  wide  belt  of 
the  Transition  zone.  There  seems  to  be  no  valid  reason  for  considering 
it  a  subspecies.  It  is  even  diflicult  to  decide  to  which  form  it  is  most 
nearly  related. 

Specimens  examined. — Total  number,  3,  from  two  localities  in  the  Black 
Hills. 

South  Dakota:  Custer,  2;  Deadwood,  1. 

29— HioL.  Sue.   Wash.,  Vol.  XI,  1897 
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Evotomys  caiolinensis  Meiriam. 

Erolomt/s  cdrolinen.'iiii    Merriam,   Am.    Jour.    Sci.,  vol.    XXXVI,  p.  4()0, 
Dec,  1SS8. 

Type  localltij. — Roan  Mountain,  North  Carolina;  altitude  6000  feet  [1830 
meters] . 

Geograpldc  distrihution. — Boreal  parts  of  Alleghany  Mountains  of  North 
Carolina,  Tennessee,  and  West  Virginia. 

Gt'iwral  cliararters. — Size  large;  hind  foot,  20  mm.  or  more  ;  tail  long  ; 
color  dark  and  rich  ;  molars  larger  than  in  any  other  American  species.* 

Color. — Fall,  summer  pelnge :  back  dark  chestnut,  blending  gi'adnally 
with  bistre  of  sides,  face,  and  rump  ;  darkened  everywhere  above  with 
numerous  black  hairs  ;  belly  varying  from  white  to  buffy-oehraceous,  the 
under  fur  showing  through  ;  fur  covering  side  glands  of  male  forming  an 
iuconspicuoLis  spot  sligiitly  darker  than  surrounding  fur;  ears  dusky; 
feet  grayish  brown  ;  tail  indistinctly  bicolor,  gray  below,  blackish  above, 
and  all  round  at  tip.  Winter  pelage  (February,  March,  and  April  speci- 
mens) :  paler  aud  brighter;  back  brighter  ferruginous,  belly  averaging 
whiter ;  sides  buffy-ochraceous  instead  of  bistre  ;  ears  slightly  rufous 
tipped.      Young  darlver  than  adults. 

Cranial  characters. ^SknW,  compared  with  that  of  E.  gapperl,  larger, 
wider,  and  more  angular,  with  audital  bulUe  relatively  smaller,  flatter, 
and  more  elongated;  basioccipital  wider  between  bullae;  molars  larger 
and  especially  wider  and  heavier ;  enamel  surface  of  upper  incisors 
darker  yellow. 

Measurements. — Average  of  4  adults  (2  (^  and  2  9)  fi'om  type  locality, 
measured  in  flesh  by  Dr.  C.  Hart  IMerriam  :  total  length,  149  ;  tail  verte- 
bne,44;  hind  foot,  20.2.  .S'Avt/;  (a  fully  adult  $,  No.  7;]I15):  basal  length, 
23.5;  nasals,  7.5;  zygomatic  breadth,  14.4;  mastoid  breadth,  12;  alve- 
olar lengtii  of  upper  molar  series,  6. 

General  rrmarks.  —Evotomgs  carulinensi.'i  is  readily  distiuguished  from  all 
other  eastern  forms  by  its  larger  size  and  darker  coloration.  Specimens 
in  the  same  pelage  should  be  used  for  comparison,  as  the  lightest  phase 
of  winter  pelage  in  caroluie)isis  matches  the  darkest  summer  phase  of 
gapperL 

Specimens  examined. — Total  number,  87,  from  3  localities. 
North.  Carolina:  Roan  Mountain,  47;  Highlands,  2. 
West  Virginia :  Travellere  Repose,  Pocahontas  County,  38. 

Evotomys  ungava  sp.  nov. 

Tgpe  from  Fort  Chimo,  Ungava.  No.  |rjL  cT  ^^^-^  Merriam  Coll.  Col- 
lected by  L.  M.  Turner,  May  12,  1883.     Original  number,  317. 

General  characters. — Size  about  as  in  gapperi ;  tail  and  feet  slender  ;  ears 
very  small,  not  projecting  beyond  fur;  colors  dull;  tail  bicolor;  skull 
slender;  rostrum  not  decurved. 

*Only  e.Kceeded  in  size  by  the  molars  of  E.  rufocaaus  of  Europe. 
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Color  [type  specimen  skinned  ont  of  alcohol]. — Dorsal  area  not  sharply 
defined,  dull  brownisli  chestnut  ;  sides  and  face  buffy  gray,  finely  lined 
with  ))lackisli  hairs;  belly  dark  i)lunibeoup,  heavily  washed  with  buffy; 
ears  tipped  with  color  of  back  ;  feet  dusky  gray  ;  tail  indistinctly  bicolor, 
soiled  l)uffy  below,  brownish  above  ;  sides  of  nose  whitish  ;  a  small  white 
spot  under  lower  lip. 

Cranial  chnmck'n  . — Skull,  compared  with  tliat  of  gapprri,  long  and 
slender;  brain  case  narrower;  zygomata  less  spreading  ;  rostrum  longer 
and  straighter ;  audital  bullae  longer,  flatter,  and  less  rounded  ;  hoth 
upper  and  lower  incisox's  slenderer  ;  lateral  bridges  of  palate  incomplete  ; 
molars  as  in  gapperi,  except  the  first  upi^er,  in  which  the  edges  of  the 
first  and  second  inner  salient  loops  meet  and  coalesce,  inclosing  a  dentine 
core. 

Measurements. — Type  specimen,  measured  from  alcohol  by  Dr.  C.  Hart 
Merriam  :  total  length,  1.34;  tail  vertebrae,  o9 ;  hind  foot,  19.  Skull: 
basal  length,  22.8  ;  nasals,  7  ;  zygomatic  breadth,  13.5  ;  mastoid  breadth, 
1 1  ;  alveolar  length  of  upper  molar  series,  5. 

General  remarks.— The  type  and  only  specimen  was  skinned  and  made 
up  from  alcohol,  and  doubtless  the  colors  have  changed  somewhat ;  but 
the  small  ears,  slender  feet  and  tail,  and  distinctive  cranial  characters 
mark  the  species  as  entirely  distinct  from  any  other  known  form.  In 
geographic  position  it  comes  nearest  to  E.  pruteus  Bangs,  of  Hamilton 
Inlet,  Lal)rador,  but  in  characters  differs  more  widely  from  that  species 
than  from  the  more  distant  gapperi. 

In  a  letter  to  Dr.  ^leri-iam,  ^Ir.  Turner  rejiorted  the  species  as  abun- 
dant at  Fort  Chimo. 

Evotomys  idahoensis  Merriam. 

Evotomi/s  idahoensis  ^lerriam,  North  American  Fauna  Xo.  5,  p.  66,  July 
;J0,'  1891. 

Tgpe  localili/. — Sawtooth  or  Alturus  Lake,  east  foot  of  Sawtooth  iNIouu- 
tains,  Idaho. 

Geographic  range.— Monntiuns  of  south  central  Idaho,  between  Snake 
River  and  the  Salmon. 

General  characters. — Size  medium,  larger  than  gapperi;  conspicuously 
different  in  color  from  any  known  species,  the  sides  being  clear  gray  ; 
taillonger  than  in  gapperi  or  galei ;  ears  not  tipped  with  rufous;  skull 
narrow  and  smoothly  rounded. 

Color. — Dorsal  stripe  well  defined,  extending  from  in  front  of  ears  to 
rump,  pale  liazel,  somewhat  darkened  with  black-tipped  hairs;  face, 
sides,  and  rump  clear  ash  gray  ;  belly  washed  with  white  or  whitish  ; 
ears  sooty  gray  without  rufous  tips ;  feet  gray  ;  tail  bicolor,  gray  below, 
blackish  above.     Side  glands  scarcely  visible  in  the  specimens  at  hand. 

Cranial  characters. — Skull  long,  narrow,  and  smooth,  convex  inter- 
orbitally  ;  zygomatic  arches  very  oblique  ;  rostrum  long ;  posterior  margin 
of  palate  straight ;  pterygoids  long  and  slender,  longer,  straighter,  and 
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farther  apart  than  in  E.  saturahts;  aiidital  bullfe  long  and  laterally  ap- 
pressed  ;  basioct'ipital  wide  l>etween  IniUaj ;  incisors  pale  ^vellow. 

Measurements. — Type,  measured  in  flesh  by  Dr.  C.  Hart  Merriani :  total 
length,  153;  tail  vertebrae,  48;  hind  foot,  20.  Avei-age  of  4  adults  from 
type  locality  measured  by  A.  H.  Howell :  148  ;  44  ;  20.2.  Shdl  of  type : 
basal  length,  2o.5 ;  nasals,  8;  zygomatic  breadth,  13.3;  mastoid  breadth, 
11.6;  alveolar  length  of  upper  molar  series,  5.4. 

Remarks. — Three  specimens  from  the  Salmon  River  Mts.  differ  slightly 
from  the  type,  but  the  difference  may  be  individual.  Specimens  of 
E.  sntiirafus  from  the  Craig  Mts.,  Idaho,  and  of  E.  gaJei  from  the  Bear- 
tootli  Mts.,  Montana,  though  geographically  near,  show  no  close  afhnity 
with  E.  idahoensis. 

Specimens  examined. — Total  number,  15,  from  the  two  following  localities : 

Idaho:  Sawtooth  or  Alturas  Lake,  12;  Salmon  River  Mts.,  3. 

Evotomys  mazama  Merriam. 

Evotomys  mazama  Merriam,  Proc.  Biol.  Soc.  Wash.,  vol.  XI,  p.  71,  April 
21,"  1897. 

Type  locality. — Crater  Lake,  Mt.  Mazama,  Oregon ;  altitude,  7000  feet 
[2130  meters]. 

Geographic  distribution. — Crest  of  the  Cascade  Mountains  in  Oregon. 

General  characters. — Large,  long  tailed,  and  bright  colored;  ears  not 
rufous;  skull  broad  and  angular;  side  glands  conspicuous  in  all  of  the 
adult  males. 

Color. — Dorsal  stripe  extending  from  in  front  of  ears  to  base  of  tail,  cin- 
namon rufous  or  hazel,  shading  gradually  into  huffy  gray  of  sides  and 
face ;  belly  washed  with  bufiy  white  ;  oval  spot  covering  side  glands  slaty 
gray,  more  or  less  frosted  with  white-tipped  hairs ;  feet  grayish  white ; 
tail  sharply  bieolor,  whitish  below,  l)lackish  above. 

Cranial  characters. — Skull  angular,  with  unusually  flat  top,  long,  straight 
rostrum,  and  abruptly  spreading  zygomata ;  audita!  bulUe  large ;  pterygoids 
prominent,  wide,  and  inflated  at  tlic  tips;  palatines  rounded  anteriorly, 
with  a  median  posterior  projection  ;   enamel  surface  of  incisors  orange. 

Measurements. — Average  of  4  adult  males  from  type  locality  measured 
by  Dr.  C.  Hart  Merriam:  total  length,  157;  tail  vertebra;,  52;  hind  foot, 
18.7.  Skull  of  type:  basal  length,  23.3;  nasals,  7.2;  zygomatic  breadth, 
14.2;  mastoid  breadth,  12.4  ;  alveolar  length  of  upper  molar  series,  5. 

Bemarks. — Erotomys  mazama  differs  from  E.  saturatus  in  slightly  larger 
size  and  longer  tail ;  in  yellower,  less  sharply  outlined  ^dorsal  stripe  ;  no 
tendency  to  white  thi'oat  patch  ;  in  more  angular  skull  with  larger  audital 
bulhe  and  pterygoids ;  in  orange  instead  of  pale  yellowish  enamel  of 
upper  incisors,  and  most  conspicuously  in  form  of  palatine  bones.  Fiom 
the  dark  colored  coast  species  it  differs  conspicuously  in  color,  but  with 
E.  obscurus  it  needs  careful  comparison. 

Specimens  examined. — Total  number,  19,  from  2  localities: 
Oregon:  Crater  Lake,  16;  Mount  Hood,  3. 


The  American  Voles  of  the  Genus  Evotomys.  133 

Evotomys  obscurus  Merriani. 

Erofomi/.'^  obsicnrus  Merriam,  Proc.  Bi(jl.  Soc.  Wash.,  vol.  XI,  p.  72,  April 
21,'  1897. 

Ttfpe  local  it;/. — Prospect,  Upper  Rogue  River  Valley,  Oregon. 

Geograpliic  dktrihution. — West  slope  of  the  southern  Cascade  Range  and 
northern  Sierra  Nevada  in  southern  Oregon  and  northern  California. 

(leru'i-aJ  chardctirs.—  \  rather  large,  grayish  species,  with  small  gray  ears 
and  indistinct  markings  ;  side  glands  inconspicuous,  but  easily  discovered 
on  blowing  apart  the  fur.  The  characters  given  are  mainly  those  distin- 
guishing the  species  from  E.  viazama. 

Color. — Upper  parts  olive  graj-,  with  an  ill  defined  dorsal  area  of  cin- 
namon rufous,  obscured  b\'  black  hairs  ;  lower  part  of  sides  and  face  clear 
gray ;  belly  washed  with  dull  buff;  ears  dusky,  not  rufous  tipped  ;  feet 
dusky  gray  ;  tail  distinctly  bicolor  in  specimens  from  the  type  localit)', 
more  sharply  bicolor  in  specimens  from  Carberry  Ranch,  California. 

Cranial  characters. — Skull  less  angular  and  abruptly  sjireading  than  that 
of  E.  )nazama  and  with  a  more  arched  dorsal  line;  rostrum  short,  de- 
curved,  with  lower  outline  well  arched;  incisive  foramina  short  and 
wide;  palatines  and  audital  bulhe  as  in  E.  mazama. 

Mramrements. — Type  .specimen,  measured  in  the  flesh  by  E.  A.  Preble: 
total  length,  155;  tail  vertebne,  47;  hind  foot,  17.  Skull  of  type:  basal 
length  (basion  to  gnathion),  21.8;  zygomatic  breadth,  13.3;  mastoid 
breadth,  11.5;  alveolar  length  of  molar  series,  4.5. 

Remarks. — ^The  series  of  specimens  includes  both  young  and  adult  indi- 
viduals collected  in  May,  August,  September,  and  December,  but  appar- 
ently none  in  full  winter  pelage.  In  both  geograi)hic  position  and  specific 
characters  this  species  lies  between  E.  mazama  of  the  summit  of  the  Cas- 
cades and  E.  californicus  of  the  coast  region.  On  the  side  of  Mount 
Mazama  it  almost  or  quite  meets  the  range  of  ^.  viazama,  with  which 
none  of  the  specimens  show  evidence  of  intergradation.  Specimens  from 
Carberry  Ranch  show  a  slight  approach  toward  californicus,  and  future 
collections  may  prove  ohsctirus  to  be  a  lighter-colored,  interior  form  of  that 
species. 

Specimens  exami}ied. — Total  numljer,  10,  from  5  localities: 

Oregon :  Prospect,  4  ;  west  side  of  Crater  Lake,  1 ;    Grand  Pass,  1  ; 

Siskiyou,  1. 
California:    Carberry    Ranch    (near    INIontgomery    Creek),    Shasta 
County,  3. 

Evotomys  californicus  Merriam. 

Evotomys  californicus  Merriam,  North  American  Fauna  No.  4,  p.  26,  pi.  ii, 
fig.  2,  Oct.  8,  1890. 

Type  locality. — Eureka,  Humboldt  Co.,  California. 

Geograpliic  distribution.— Coast  strip  of  Oregon  and  northern  California. 

General  characters. — Oneof  the  largest,  darkest,  and  longest-tailed  species 

in  North  America.     Dorsal  area  ill  defined ;  ears  small,  and  in  May  and 
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June  specimens  almost  naked,  not  rufous  ;  lateral  glands  well  defined  in 
half  of  the  specimens  examined,  conspicuous  in  the  type  and  two  other 
old  males. 

Color. — Upper  parts  dark  bister  or  sepia,  becoming  dusky  on  rump  and 
dull,  dark  chestnut  on  back  ;  dorsal  area  indistinct  and  shading  gradually 
into  color  of  sides;  oval  patches  of  dense  fur  covering  side  glands  {plum- 
beous in  slight  contrast  to  surrounding  fur;  belly  pale  bntfy  or  soiled 
whitish,  darkened  by  the  plumbeous  under  fur;  tail  sharply  ))icolor, 
blackish  above  and  at  tip  all  round,  whitish  beneath;  feet  whitish  or 
but  slightly  dusky  ;  ears  dusky,  with  no  rufous  or  light-colored  hairs. 

Cranial  and  dental  cJiararters. — Skull  thick  and  heavy,  with  short,  stout 
decurved  rostrum  ;  audital  buUfe  and  pterygoids  both  relatively  and  act- 
ually larger  than  in  any  other  species ;  palatines  usually  triangular  in 
outline  instead  of  U-shaped,  as  in  other  species,  and  with  a  triple  or  single 
pointed  posterior  {projection ;  zygomatic  arches  bent  well  down  and  not 
abruptly  spreading ;  molars  wide  and  heavy  ;  enamel  folds  crowded  lon- 
gitudinally and  irregular;  posterior  upper  molar  short,  with  terminal 
looi)  very  small  or,  in  4  specimens  out  of  6,  absent. 

Mea.mrcm.enfs.— Type,  measured  in  flesh  by  T.  S.  Palmer:  total  length, 
161;  tail  vertebne,  50;  hind  foot,  21.  An  adult  rP  from  Yaquina  Bay, 
Oregon,  measured  by  B.  J.  Bretherton :  total  length,  163  ;  tail  vertebras,  55 ; 
hind  foot,  20.  Skull:  basal  length,  22.8  ;  nasals,  7.5  ;  zygomatic  breadth) 
14;  mastoid  width,  12.8  ;  alveolar  length  of  upper  molar  series,  5.3. 

General  remarls. — In  geographic  position  tins  species  lies  nearest  to 
E.  ot.sc«j'?(.s  on  the  east  and  to  E.  occklentalls  on  the  north,  and  with  these 
species  only  does  it  need  comparison.  The  darker  color,  larger  size,  and 
longer  tail  distinguish  it  at  a  glance  froui  E.  obscurus  without  reference  to 
the  numerous  cranial  differences.  Specimens  from  localities  away  from 
the  coast  ( W'illetts  and  Sherwoods,  near  the  center  of  Mendocino  County, 
California)  are  somewhat  smaller  and  lighter  colored  than  the  type,  which 
suggests  that  the  species  may  grade  into  E.  obscurus,  though  at  present  no 
intermediate  specimens  are  available.  E.  californicus  is  readily  distin- 
guished from  its  northern  neighbor,  E.  occideutalis,  by  light  feet  and  belly, 
bicolor  tail,  larger  size,  and  blacker  coloration,  in  contradistinction  to  the 
sooty  feet  and  belly,  concolor  tail,  snuUler  size,  and  more  rufous  back  of 
occidentali.'i. 

S2^ecimens  examined. — Total  number,  i),  from  the  5  following  localities: 
California:  Eureka,  1  ;  Willetts,  Mendocino  County,  3  ;  Sherwoods, 3. 
Oregon:  Yaquina  Bay,  1;  Oregon  City,  1. 

Evotomys  occidentalis  Merriam. 

Evotomiis  occidentalis  INIerriam,  North  American  Fauna,  No.  4,  p.  25,  pi.  ii, 

fig.'  1,  Oct.  8,  1890. 
Evotom>/s  2»j<jnuvus  Rhoads,  Proc.  Phila.  Acad.  Nat.  Sci.,  p.  284,  October, 

1894. 

Type  locality. — Aberdeen,  Washington. 

Geographic  di-stribution. — Coast  and  Puget  Sound  region  of  Washington 
and  southern  British  Columbia. 
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General  characters. — Size  considerably  less  than  caJiforuicus  ;  dorsal  area 
indistinct;  tail  long  and  slender  ;  concolor  ears  nearly  naked,  not  large, 
hut  coiispicuons  ahove  the  short  smnmer  far  ;  tail  and  feet  scantily  haired 
in  sinunier  specimens  ;  lateral  glands  cunspicuous  in  2  out  of  o  adults  from 
Aberdeen. 

Color. — August  specimens  from  Aberdeen  :  dorsal  area  ill  defined,  some- 
times indistinct,  varying  from  dull  bnrnt  umber  to  dark  chestnut,  dark- 
ened by  numerous  black-tipjied  hairs;  sides  dusky  gray  with  a  huffy 
suffusion  ;  an  oval  patch  of  darker  sooty  gray  covering  side  glands  in  the 
typie  and  two  other  specimens  ;  tail  almost  concolor,  blackish  ;  feet  dusky 
or  blackish  ;  belly  salmon-buff,  the  dusky  under  fur  showing  through  ; 
nose  blackish. 

Cranial  characters. — Skull  thin  and  light,  without  prominent  angles  and 
processes,  relatively  narrow  and  slender,  with  gently  arching  zygomata; 
anterior  part  of  palate  from  molars  to  incisors  well  arched  ;  audital  buUre 
much  inflated,  crowding  close  together  over  basioccipital ;  pterygoids  flat, 
thin,  and  much  perforated  at  base  ;  palatines  with  a  rounded  or  notched 
posterior  i^rojection  ;  molars  normal  ;  anterior  surface  of  upper  incisors 
orange,  in  strong  contrast  to  the  pale  yellowish  of  those  of  E.  saturalas. 

^feasHrement!^. — Type,  measured  in  the  flesh  by  T.  S.  Palmer,  (^  ad.: 
total  length,  145;  tail  vertebrje,  45 ;  hind  foot,  18.  Average  of  3  ad nlfs 
from  type  locality  :  146 ;  47  ;  18.3.  Skull  of  type  :  basal  length,  22 ;  nasals, 
7;  zygomatic  breadth,  12.5  ;  mastoid  breadth,  11 ;  alveolar  length  of  molar 
series,  4.7. 

Remarks. — This  species  is  peculiar  to  the  low,  moist  coast  and  sound 
region — the  '  Webfoot  country' — where  its  dark  color  blends  with  the 
shadows  of  dense  vegetation.  In  general  the  color  is  nearly  as  dark  as 
that  of  E.  callfornicus,  but  the  rich  brown  on  the  back,  the  concolor, 
dusky  tail,  and  dusky  feet  are  the  characters  most  sharply  distinguishing 
it  from  neighboring  species.  There  is  a  possibility  of  intergradution  with 
E.  valljontlcus  on  the  south,  as  well  as  with  E.  sataraius  of  the  mountains 
fartlier  east.  Specimens  from  Port  Moody,  B.  C,  while  agreeing  closely 
with  the  type  in  all  external  charactei's,  show  a  slight  departure  in  cranial 
characters  in  the  more  angular  skull,  paler  incisors,  and  smaller  audital 
bulhe.  A  half-grown  specimen  from  the  head  of  Cascade  Eiver  is  slightly 
lighter  and  brighter  colored  than  specimens  of  the  same  age  from  the  type 
locality. 

Evotomys  pygmicus  Rhoads,  from  the  mouth  of  the  Nisqually  River, 
Washington,  is  based  on  small  size,  and  was  described  as  the  smallest 
species  of  the  genus,  measuring  120;  34  ;  16.  In  a  series  of  9  specimens 
from  Tenino  (16  miles  SW.  of  the  mouth  of  Nisqualla  River),  adult  speci- 
mens, measured  in  the  flesh  by  C.  P.  Streator,  range  from  136  ;  40  ;  18  to 
155;  49;  18.  Two  not  fully  adult  specimens  from  Steilacoom  (8  miles 
NE.  of  the  mouth  of  Nisqually  River)  measure  125;  36;  16.5  and  128; 
39;  17.  In  brief,  specimens  from  Tenino  and  Steilacoom  localities  close 
by  and  on  both  sides  of  the  type  locality  of ' pygiinms'  agree  within  the 
limits  of  individual  and  slight  seasonal  variation  in  size,  color,  and  cranial 
characters  with  specimens  from  Aberdeen,  the  type  locality  of  £■.  occiden- 
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Icdis.     It  is  evident,  tlierefore,  that  E.  j>i/gin:eus  Rhoads  is  the  young  of 
E.  occidt'iilulis. 
Specliiieit.'i  exiimhwd. — Total  uuinl)ei",  10,  from  5  loeaHties. 

Wanhingloii:  Aberdeen,  6;  Teniuo,  10;  Steihicoom,  2;  head  of  Cas- 
cade River,  1  ini. 
British  Columbia:  Port  Moody,  1. 

Evotomys  nivaiius  *  sp.  nov. 

Tijpe  from  Olympic  Mountains,  Washington,  at  altitude  of  4000  feet 
[1220  meters],  on  N  W.  slope  of  Mt.  EUinor.  No.  t)6203,  9  ad.,  U.  S.  Nat. 
Mus.,  Biological  Survey  Coll.  Collected  July  9,  189-t,  by  C.  P.  Streator. 
Collector's  number,  4025. 

Geographic  distribution.  —  Mt.  EUinor  and  probably  other  high  peaks  in 
the  Olympic  Mountains. 

General  characters. — Size  and  [iroportions  about  as  in  E.  occidentaUs,  but 
color  lighter  and  brighter,  with  skull  more  angular.  Fur  long  and  lax  ; 
ears  small  and  scantily  liaired ;  tail  and  feet  slender,  well  covered  with 
short  hair. 

Color. — Dorsal  stripe  well  defined,  extending  from  anterior  base  of  ears 
to  base  of  tail,  dull  light  chestnut;  sides  dark  gray  with  little  buffy  suf- 
fusion ;  belly  thinly  washed  with  soiled  whitish,  darkened  by  plumbeous 
under  fur  ;  postauricular  spots  whitish  ;  ears  dusky  ;  tail  distinctly  bicolor, 
soiled  whitish  below,  dusky  above  ;  feet  dirty  white. 

Cranial  cJiaracters. — Skull  short,  wide,  angular,  and  flat;  zygomatic 
process  of  maxilla  projecting  at  right  angles  to  axis  of  skull  ;  zygomatic 
process  of  squamosal  spreading  ;  frontals  deeply  concave  postorbitally  ; 
lateral  ridges  of  frontals  and  parietals  prominent ;  audital  bullre  as  large 
as  in  ^.  occidentaUs;  pterygoids  slender;  palatines  short,  anterior  edge 
truncate  or  rounded,  posterior  edge  straight;  tooth  pattern  different  in 
each  of  the  three  specimens;  incisors  yellow  like  those  of  E.  occidentaUs. 

Measurements. — Average  of  I!  adult  females  froiu  type  locality,  measured 
in  the  flesh  by  C.  P.  Streator:  total  length,  150;  tail  vertebrae,  50;  hind 
foot,  18.  Skull  oi type:  basal  length,  21 ;  zygomatic  breadth,  13;  nasals, 
0.5  ;  mastoid  breadth,  11.5  ;  alveolar  length  of  upper  molar  series,  5. 

Remarks. — The  specimens  from  the  type  locality  were  caught  on  July  9, 
at  the  edge  of  an  alpine  lake,  at  aljout  4000  feet  altitude.  At  that  date 
Mr.  Streator  roports  about  one-third  of  the  lake  covered  with  ice  and 
snow  from  the  previous  winter,  while  deep  snow  drifts  lay  on  most  of  the 
neighboring  slope.  Ice  formed  over  the  water  almost  every  night  during 
his  stay,  from  Juh^  8  to  11.  The  snow  banks  do  not  entirely  leave  Mt. 
EUinor  during  the  summer.  At  this  altitude  the  timber  is  smaller  and 
more  scattered  and  the  undergrowth  less  dense  than  lower  down. 

The  species  shows  no  close  relationship  with  any  other,  except  occi- 
dentaUs.    The  types  of  these  two  are  widely  different,  but  specimens  from 

*The  name  nivarius  seems  appropriate  to  this  alpine  species,  found  in 
close  proximity  to  snow  banks  that  never  melt. 
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the  vicinity  of  Lake  Cushman,  at  tlie  east  base  of  the  Olympic  Moun- 
tains, show  either  that  the  two  species  meet  there  or  that  intergrades 
occur.  A  more  complete  series  of  specimens  is  needed  to  prove  inter- 
gradation,  and  until  such  a  series  is  obtained  E.  Jiivarivs  may  stand  as  a 
full  sjiecies. 
Specimens  examined. — Total  number,  6,  from  three  localities. 

Washingfon  :  Mt.  Ellinor,  o ;  Lake   Cushman,  2;    Skokomish   Eiver 
(10  miles  above  Lake  Cushman),  1. 


[The  account  of  the  following  species  is  contributed  by  Outram  Bangs.  J 
"  Evotomys  proteus  sp.  nov. 

"  7)/pe  from  Hamilton  Inlet,  Labrador.  Xo.  4081,  9  old  adult,  coll.  of 
E.  A.  and  O.  Bangs.     Collected  Aug.  27,  1895,  by  C.  H.  Goldthwaite. 

"  General  characters. — Size  largest  of  the  northeastern  forms;  ear  and 
hind  foot  large ;  colors  very  variable  ;  usual  coloring  of  adults  yellowish 
or  grayish,  with  a  darker  (often  sooty)  dorsal  stripe.  Red-backed  indi- 
viduals are  in  a  small  minority,  and  even  these  have  the  face  gray ;  feet 
and  tail  more  liairy  than  in  gapperi  or  ochraceus;  skull  large  and  angular, 
with  deep  interorbital  constriction,  behind  which  the  brain  case  expands 
more  sc[uarely  than  in  either  gapperi  or  ochraceus,  with  more  strongly 
marked  spur-like  process  of  squamosal. 

"  Color. — The  color  of  this  mouse  varies  enormously.  The  type  (repre- 
senting the  color  phase  that  seems  to  be  most  usual) :  sides,  flanks,  cheeks, 
and  face  smoke  gray,  somewhat  shaded  with  yellowish  and  drab,  dark- 
ening on  back  into  a  broad  dorsal  stripe  of  sepia,  and  paling  off  on  under 
parts  to  light  smoke  gray ;  feet  and  hands  dull  gray ;  tail  indistinctly 
bicolor,  dusky  above,  dull  gray  below,  liairy.  No.  4088  has  the  whole 
upper  parts,  back,  and  sides  dull  yellowish,  the  dorsal  stripe  slightly 
darker.  No.  4054  has  the  sides  darker  yellowish  brown  and  the  dorsal 
stripe  bright  chestnut,  while  No.  4139  is  slaty  all  over,  slightly  paler  below, 
and  darker  dorsallj'.  Every  degree  of  intermediate  coloration  can  be 
found  between  these  exti'emes. 

"  Cranial  characters. — The  skull  is  larger  than  that  of  either  gapperi  or 
ocliraceus,  the  brain  case  more  angular,  the  interorbital  constriction  deeper, 
and  the  forward  spur-like  process  of  squamosal  much  more  stronglj'^ 
marked.  The  dentition  does  not  appear  to  differ  materially  from  that  of 
either  gapperi  or  ochraceus. 

"  Measurements  (taken  in  the  flesh  by  collector). — The  type,  9  old  adult : 
total  length,  171 ;  tail  vertebne,  53  ;  hind  foot,  21 ;  ear  from  notch,  17. 
Average  of  the  20  largest  adult  specimens :  total  length,  161.8 ;  tail  verte- 
brae, 48.83;  hind  foot,  20.47;  ear  from  notch,  17-75." 
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EXPLANATION  OF  PLATE  IIL 

Fig.  1.  Ei'otomys  rutllus  (FaDiis). 

ad.,  S}'d  Varanser,  Fiumark,  Norway,  No.  6555,  Merriam  Coll. 

1,  top  of  skull;  la,  palate  region. 

2.  Eootomys  dawsoni  Merriam. 

cf  ad.,  Yakutat,  Alaska,  No.  735G6,  U.  S.  Nat.  Mas.,  Biological 
Survey  Coll. 

2,  top  of  skull;  2a,  palate  region. 

3.  Eootomys  loruigi  subsp.  nov. 

(^  ad.  (type),  Portland,  Traill  Co.,  N.  Dakota,  No.  757!)5,  U.  8. 
Nat.  Mus.,  Biological  Survey  Coll. 

3,  top  of  skull. 

4.  Evotnmi/s  nirarius  sp.  nov. 

$  ad.  (type),  Mt.  Ellinor,  Olympic  Mts.,  Washington,  No. 
66203,  U.  S.  Nat.  Mus.,  Biological  Survey  Coll. 

4,  top  of  skull. 

5.  Evotomys  urangeli  sp.  nov. 

5.  $  ad.  (type),  Wrangel  Island,  Alaska,  No.  74724,  U.  8. 
Nat.  Mus.,  Biological  Survey  Coll.  {oa,  same  locality ;  No. 
74730.) 

5,  top  of  skull ;  •5«,  palate  region. 

6.  Evotomys  mazama  Men-iam. 

6.  (^  ad.  (type).  Crater  Lake,  Oi-egon,  No.  79913,  U.  8.  Nat.  Mu.s., 
Biological  Survey  Coll.     (6a  (J^,  same  locality  ;  No.  79915.) 

6,  top  of  skull ;  6«,  palate  region. 
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DESCRIPTION    OF    A    NEW   BAT    FROM    MARGARITA 
ISLAND,  VENEZUELA. 

BY  GERRIT  S.  MILLER,  Jk. 


Throuuli  the  kindness  of  ]\h-.  F.  W.  True,  curator  of  nianiinals 
in  the  U.  S.  National  Museum,  I  have  heen  permitted  to  exam- 
ine the  bats  collected  b}'  Lieut.  A\'irt  Robinson  on  Margarita 
Island,  Venezuela,  in  July,  1895.  Among  them  is  a  specimen 
of  Rhogehsa  which  differs  considerably  from  an}^  of  the  Mexican 
species  of  the  genus,  and  without  doul)t  represents  an  unde- 
scribed  insular  form.     It  may  stand  as  : 

Rhogeessa  minutilla  sp.  nov. 

Vespfnujn  parruhts  Robinson,  Proc.  U.  S.  National  Museum,  XVIII,  p. 
051',  1890. 

Ti/pe  from  INIargarita  Island,  Venezuela.  No.  ()3216,  (J*  ad.,  U.  S. 
National  Museum.  Collected  July  8,  1895,  by  Lieut.  Wiit  Rol)inson. 
Collector's  number,  463. 

General  characters. — Most  like  MJiogeissa  turnida  H.  Allen,  but  much 
smaller. 

Color. — Fur  everywhere  liyjlit  yellowish  brown  to  base,  the  hairs  on  the 
back  tipped  with  chestnut ;  ears  and  meniljranes  in  dr}-  specimen  dark 
brown. 

Skull  and  teeth. — The  skull  of  Rhogeessa  minutilla  is  smaller  than  that  of 
R.  inmuhi,  and  apparently  has  a  narrower  brain  case  ;  but  as  it  is  injured, 
the  cranial  characters  cannot  be  detei'mined  with  certainty.  Teeth  essen- 
tiall}'  as  in  R.  tumkla. 

Measurements. — Total  length,  about  05;  tail  vertebree,  25;  tibia,  11; 
foot,  5;  forearm,  25;  thumb,  3.6;  longest  finger,  51;  ear  from  meatus, 
11.8;  width  of  ear,  8;  tragus,  6.4  ;  greatest  length  of  skull,  11.8;  upper 
tooth  row,  5;  lower  tooth  row,  5.6;  mandible,  9. 
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DESCRIPTION  OF  A  NEW  VOLE  FROM  KASHMIR. 
BY  GERRIT  S.  IMILLER,  Jr. 


Mr.  Oklfield  Thomas,  of  the  British  Museum,  has  recently  sent 
me  for  determination  a  vole  collected  by  Dr.  J.  E.  T.  Aitchison, 
F.  R.  S.,  at  Gulmerg,  Kashmir.  The  specimen  proves  to  be  a 
Mia-otm  of  the  subgenus  Hi/peracriv.s.^  It  differs  from  Microtus 
fertilis  (True),t  t^ie  only  otber  known  member  of  the  subgenus, 
in  several  important  characters,  and  evidently  represents  a  new 
species,  which  may  stand  as  : 

Microtus  aitchisoni  J  sp.  nov. 

Tjjpe  from  Gulmerg,  Kashmir,  altitude  9000  feet.  Adult  rj"  (in  alcohol), 
British  ^luseum  collection  (not  i-egistered).  Collected  by  Dr.  J.  E.  T. 
Aitchison. 

General  characters. — General  appearance  much  as  in  Microtus  feri'dw 
(True),  but  size  considerabl}'  larger  and  color  apparently  yellower. 

Color. — Color  on  l)ack  bister  slightly  darkened  with  blackish  and  fad- 
ing rapidly  on  sides  into  light  yellowish  wood  brown  of  belly  ;  tail  olj- 
scurely  bicolor,  dark  brown  above,  light  yellowish  l)rown  below  ;  feet 
dusky  ;  whiskers  scant  and  short,  tiie  longest  reaching  about  to  ears, 
mixed  brown  and  silvery  gray. 

Skull. — The  skull  of  the  type  is  reduced  to  fragments,  but  these  indicate 
that  it  was  considerably  larger  than  that  of  M.  fertilis. 

Teeth. — The  teeth  oi  Microtus  aitchisoni  are  uniformly  much  larger  than 
in  M.  fertilis,  but  the  enamel  pattern  is  essentially  as  in  tlie  latter. | 

Measurements.— Total  length,  135;  tail  vertebrae,  33;  hind  foot,  19; 
front  foot,  13;  ear  from  meatus,  12;  ear  from  crown,  7.4  (from  specimen 
in  alcohol)  ;  maxillary  tooth  row,  7  ;  mandibular  tooth  row,  6.8. 

*  See  North  American  Fauna  No.  12,  p.  54. 

fProc.  U.  S.  National  Museum,  NVII,  p.  10,  1894. 

tAt  Mr.  Thomas'  request,  this  vole  is  named  after  the  collector  of  the 
type  specimen. 

I  For  figure  of  enamel  pattern  of  Microtus  fertilis,  see  North  American 
Fauna  No.  12,  p.  55. 
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DESCRIPTION   OF   A   NEW  MUSKRAT   FROM   THE 
GREAT  DISMAL  S^yAMP,  VIRGINIA. 


BY  Du.  C.  HART  MERRIAM. 


Anions;  the  new  mammals  obtained  at  Lake  Drummond,  in 
tlie  heart  of  the  great  Dismal  Swamp,  is  a  curious  Muskrat.  It 
is  by  far  the  handsomest  of  the  three  forms  thus  far  recognized 
in  the  genus,  and  differs  from  them  all  in  color  and  in  the  large 
size  of  the  teeth. 

Fiber  macrodon  sp.  nov. 

Tijpe  from  Lake  Drummond,  Dismal  Swamp,  Va.  No.  75940,  $  ad., 
U.  S.  Nat.  Mus.,  Biological  Survey  Coll.  Collected  Oct.  9,  1895,  by  Dr. 
A.  K.  Fisher.     Original  No.  1788. 

General  characters. — Similar  to  Fiber  zebethicus,  l)ut  color  very  much 
darker;  incisor  and  molar  teeth  very  much  larger. 

Color. — Entire  upper  parts,  abdomen,  and  S{)ot  on  chin  blackish  brown, 
darkest  and  richest  on  back  ;  throat,  sides  of  face,  anterior  part  of  breast 
(to  plane  of  fore  legs),  and  inguinal  region  soiled  whitish  or  very  i)ale 
drab,  more  or  less  tinged  with  pale  fulvous;  long  hairs  of  sides  and  belly 
tipped  with  ]Yd\e  dull  fulvous. 

Cranial  a)ul  dental  cliuracters. —Hknll  similar  to  that  of  F.  zebethicus,  but 
braincase  more  elongated  posteriorly ;  squamosal  root  of  zygoma  more 
sloping  (not  standing  out  so  squarely);  incisors  heavier  (upper  ones  meas- 
uring 7.5  nnn.  across  cutting  edges);  molars  much  larger  and  heavier,  the 
upper  series  measuring  about  16  mm.  on  crowns. 

BemarJcs.— The  large  teeth  and  remarkable  color  of  the  Lake  Drum- 
mond Muskrat  suffice  to  distinguish  it  at  a  glance.  Whether  or  not  there 
is  a  seasonal  color  cliange  cannot  l)e  determined  from  the  material  at 
hand. 

Measurements. — Type  specimen:  total  length,  567;  tail  vertebrae,  244 ; 
hind  foot,  80. 
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DESCRIPTIONS  OF  A  NEW  EAGLE  FROM  ALASKA  AND 
A  NEW  SQUIRREL  FROM  LOWER  CALIFORNIA. 

BY  C.  H.  TOWNSENl). 


The  following  very  distinct  forms  are  among  tlie  collections 
contributed  by  the  writer  to  the  U.  S.  National  Museum  between 
1889  and  1895 : 

Haliaetus  leucocephalus  alascanus  new  subspecies. 

Suhspecific  characters. — Differing  from  H.  leucocephalus  in  size,  being  con- 
siderably larger. 

Habitat.  — Alaska. 

Type. — (5^  (U.  S.  Nat.  Mus.  Xo.  151,567).  Unalaska,  Aleutian  Islands, 
May  22,  1895.     C.  H.  Tovvnsend. 

Dimensions  of  Type. — Wing,  23.75;  tail,  11.50;  tarsus,  4  ;  culmen,  2.60  ; 
depth  of  bill,  1.50;   hind  claw,  1.50. 

Coniparatire  Measureinent.'<. 


Locality. 


Florida 

Florida  and  Lou- 
isiana  

Aleutian  Islands 


Averages. 


4  ad.  (j^s. 

3  "    $s. 

4  "    d^s. 
2    "    $s. 


Bill. 

Wing. 

Tail. 

Tarsus. 

Length. 

Depth. 

21.12 

10.43 

3.40 

2.43 

1.27 

22.75 
23.81 
24.62 

11.31 
11.56 
12.00 

3.42 
4.18 
3.75 

2.45 
2.50 
2.62 

1.32 
1.40 
1.50 

o 


1.50 

1.60 
1.62 
1.75 


In  forty  si>eciniens  examined  from   localities   between   Florida  and 
Alaska  there  is  a  regular  increase  in  size  northward.     Eagles  from  north- 
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ern  States  are  larj^er  tluiu  tliose  from  Florida  and  Louisiana.  In  addi- 
tion to  the  other  differences  in  size,  the  bill  of  the  Alaskan  bird  is  wider, 
while  the  edging  to  the  feathers,  especially  on  the  wing  coverts,  is  both 
lighter  and  broader.  The  egg  of  the  northern  bird  is  distinctly  larger, 
the  average  of  sixteen  specimens  being  7;!. 5  x  57.5  mm.,  while  that  of 
forty-five  Florida  specimens  is  69  x  53.5  mm. 

Sciurus  hudsonius  mearnsi  new  subspecies. 

Sclurus  hudsonius  califomicus  Allen.     Bull.  Am.  Mus.  Nat.  Hist.,  III.,  1890, 
pp.  165-167. 

This  form  is  characterized  by  extreme  pallor  of  coloration  and  by  hav- 
ing middle  dorsal  region  tinged  pale  j'ellowish  instead  of  reddish,  as  in 
specimens  from  central  and  northern  California.  A  general  hoariness 
pervades  the  entire  upper  surface ;  under  surface  pure  white,  without 
traces  of  annulation  ;  under  fur  light  plumbeous  throughout.  These  speci- 
mens have  a  broad  black  lateral  stripe.  The  ears  are  conspicuously  tufted 
with  long  black  hairs,  while  the  top  of  the  head  is  pale  grayish  instead 
of  blackish,  as  in  specimens  from  more  northerly  localities.  Tail  with 
lateral  hairs  very  broadly  tipped  with  white ;  median  area  of  under  side 
whitish  gray,  of  upper  side  yellowish  gray;  terminal  third  black,  fringed 
with  white.  Fore  and  hind  feet  yellowish  white.  One  specimen  (No. 
18267,  U.  S.  Nat.  Mus.)  has  acquired  the  post-breeding  pelage  on  the  fore 
but  not  on  the  hind  feet,  the  new  hair  being  buff-yellow  instead  of  soiled 
white.  Specimens  from  the  interior  region  of  northern  California  are 
much  darker,  with  distinctly  more  reddish  upper  tinge  and  less  hoari- 
ness, while  the  under  fur  is  decidedly  darker  plumbeous.  Specimens  of 
S.  hudsonius  mogoUonensis  and  S.  hridsonius  fremond  have  a  more  general 
reddish  suffusion  of  the  upper  parts,  and  in  winter  much  dusky  vermicu- 
lation  of  the  under  surfaces,  while  the  feet  are  nearly  black  and  the  ear 
tufts  less  pronounced. 

i8.  hudsonitis  mogoUonensis  is  considerably  larger,  the  hind  foot  measuring 
54  mm.  in  mogoUonaisis  against  51  mm.  in  mearnsi;  the  skull  51  x  28.7 
against  48.8  x  27.6. 

Ti/pe  No.  yff!i,  U.  S.  Nat.  Mus.,  from  San  Pedro  Martir  Mountains, 
Lower  California  (altitude  about  7,000  feet).  Collected  in  May,  1889,  by 
C.  H.  Townsend. 

Named  for  Dr.  Edgar  A.  Mearns,  U.  S.  A.,  Naturalist  of  the  Mexican 
Boundary  Commission  of  1892-'94. 
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LEPIJS  BAILEYI,  A  NEW  COTTONTAIL  RABBIT  FROM 

WYOMING. 

BY  C.  HART  MERRIAM. 


In  the  summer  and  early  autumn  of  1893  my  assistant,  Mr. 
Vernon  Bailey,  and  I  made  a  biological  reconnaissance  of  the 
middle  part  of  the  State  of  W^^oming,  which  we  traversed  from 
west  to  east.  On  entering  the  Wind  River  Basin  a  short  distance 
south  of  the  town  of  Lander,  the  first  mammal  to  attract  my 
attention  was  a  large,  pale  Cottontail  with  ears  even  longer  than 
those  of  the  Arizona  .Jack  Cottontail  (Lepus  arizonse  Allen).  The 
species  was  new  to  me,  but  I  became  well  acquainted  with  it 
during  the  remainder  of  the  season,  for  throughout  our  course 
in  the  Wind  River  and  Bighorn  Basins  one  or  more  were  seen 
every  day,  and  not  having  been  disturbed  by  man  they  were  very 
tame,  often  permitting  us  to  i)ass  within  20  feet  (7  meters)  with- 
out taking  alarm.  When  started  they  usually  ran  only  a  short 
distance  and  squatted  behind  a  sage  brush  or  greasewood  bush, 
or  ill  the  Inu-row  of  a  prairie  dog  or  badger,  with  their  long  ears 
laid  back  on  the  neck.  By  rushing  suddenly  toward  them  sev- 
eral were  driven  into  these  burrows.  They  were  most  active  at 
dusk,  when  their  large  white  tails  could  be  seen  flashing  in  va- 
rious directions.  When  at  rest  the  tails  are  lowered  and  appar- 
ently narrowed,  so  that  the  gra}''  of  the  upper  surface  conceals 
the  white,  but  the  instant  the  animal  starts  the  tail  is  raised  and 
bent  up  on  the  rump.  When  partly  erected  it  seems  to  curve  to 
the  left,  but  when  fully  up  and  pressed  against  the  rump  it  was 
found  to  curve  to  the  right  (convexity  to  the  left)  in  seven  cases 
out  of  eight.     In  all  of  these  respects  it  resembles  the  tail  of  the 
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white-tailed  ground  siiuirrel  of  the  southern  deserts  Amviosper- 
mo'philus  leacurus). 

The  new  Cottontail,  which  I  take  pleasure  in  naming  Lepus 
baileiji,  after  my  com[)anion,  Mr.  Vernon  Bailey,  is  a  northern 
rei)resentative  of  the  arizonas  series,  with  which  it  agrees  in  the 
large  size  of  the  ears  and  audital  biillfB.  It  inhabits  the  Upper 
Sonoran  and  Transition  Zones  and  ranges  completely  across  the 
lower  parts  of  the  Owl  Creek  Mts.,  which  mountains  separate  the 
Wind  River  Basin  from  the  Bighorn  Basin.  On  the  north  the 
species  follow^  the  Bighorn  Basin  into  Montana,  and  on  the  east 
it  was  last  killed  l)y  us  on  Crazy  Woman  Creek,  a  tributary  of 
Powder  River  in  northeastern  Wyoming.  Southeast  of  Powder 
River  it  wan  afterward  obtained  at  Douglas  by  Mr.  J.  Alden 
Loring.  In  the  Wind  River  Basin  we  found  it  in  company 
with  the  short-eared  Cottontail  {Lejnisnuitalli),  though  the  latter 
seemed  to  V)e  closely  confined  to  the  willow  thickets  along  the 
streams,  while  the  long-eared  species  Avas  found  everywhere  over 
the  sage  and  sarcobatus  plains  and  on  the  open  deserts. 

Lepus  baileyi  sp.  nov.     Wyoming  Cottontail. 

Type  from  Spring  Creek,  east  side  Bighorn  Basin,  Wj^oming.  No.  56016, 
$  ad.,  U.  S.  Nat.  Mus.,  Biol.  Snrvey  Coll.  Collected  Sept.  17,  1893,  by 
C.  Hart  Merriam  and  Vernon  Bailey.     Original  No.  4372. 

General  characters. — Size  large  ;  coloration  pale ;  ears  and  tail  very  long. 
Similar  in  general  ajipearance  to  L.  nuttalU,  but  i)aler,  with  much  longer 
ears  and  tail. 

Color. — Upper  parts  pale  pinkish  buff,  sparingly  lined  with  black  hairs ; 
nuchal  jiatch  pale  fulvous;  rump  narrowly  grayish,  lined  with  black 
hairs;  ears  like  back,  but  terminal  fourth  bordered  by  black  ;  outer  sides 
of  fore  and  hind  legs  pale  fulvous;  fore  and  hind  feet  white  or  whitish, 
with  basal  fur  on  outer  side  of  feet  more  or  less  suffused  with  i)ale  ful- 
vous;  pectoral  collar  (broad  and  fall)  and  tuft  on  each  side  of  inguinal 
region  pale  buffy  fulvous  ;  under  parts  white  ;  tail  white,  e.xcept  a  grayish 
band  on  dorsal  surface. 

Cranial  characters. — Skull  similar  to  that  of  L.  arizome,  but  larger  and 
heavier,  with  decidedly  larger  teeth.  Contrasted  with  L.  nidtalli  of  the 
same  region,  the  skull  as  a  whole  is  larger;  the  auditab bullaj  very  much 
larger  ;  the  ])ostorbital  processes  larger,  broader,  and  more  produced  ante- 
riorly. 

Measuranents. —Tyi^e  specimen:  total  length,  418;  tail  vertebrce,  50; 
hind  foot,  100 ;  ear  from  base,  1)4.  Average  of  8  si)ecimens  from  the  Wind 
River  and  Bighorn  Basins:  total  length,  404;  tail  vertebrae,  55;  hind 
foot,  96. 
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THE  AFRICAN  SWIMMINCx  CRABS  OF  THE  GENUS 

CALLINEGTES?^ 

BY  MARY  J.  RATH  BUN. 


This  paper  is  supplementary  to  the  one  on  'The  Genus  OiUi- 
necies,'' ^  since  the  publication  of  which  tlie  writer  has  examined 
the  types  of  a  number  of  species  of  doubtful  position  and  has 
been  able  to  correct  the  s3monymy.  ;|;  It  becomes  necessary  to 
change  the  name  of  two  species,  larvatus  to  margiiiatii,s,  tumidus 
to  exasperaUis,  and  advisable  to  consider  the  subsj^tecies,  tumidus 
gladiator,  a  species.     One  new  species  is  added,  (J.  latimanus. 

Callinectes  marginatus  (A.  Mihie  Edwards). 

Neptnnuf:  margimtfiif!  A.  JNIilne  Edwards,  Arch.  Mus.  Hist.  Nat.  Paris,  X, 

318,  pi.  XXX,  fig.  2,  1861.     Ga]>oii.     Types  examined  (.'!,/'»'.   $  ). 
Calluu'cles  larvatus  OrdwAy,  Boston  Journ.  Nat.  Hist.,  VII,  573,  18().'].     Key 

West,  Tortngas,  Bahamas,  Haiti. 
Callinectes  larmlas  A.  Milne  Edwards,  Crnst.  Reg.  Mex.,  225,  1879  (variety 

of  ('.  <liaca)ttlii(s). 
CaUinecles  afriraiias  A.  Mihie  Edwards,  (i/>.  cit.,  229,  1879  (variety  of  C.  dia- 

caiiflius).     Cape  Verde  Islands.     Types  examine<l. 
CaUlnertes  lareatus,  var.  africa.)Ms  f     Benedict,  Proc.  U.  S.  Nat.  j\Ins.,  XVI, 

1893,  537. 

Dlslritintinii. — African  coast:  Cape  Verde  Islands  (U.  S.  Nat.  Mas.,  No. 
14880;  Paris  Mus.);  Liberia  (Paris  Mas.) ;  Beyah  River,  Elmina,  Ashan- 
tee  (U.  S.  Nat.  Mus.,  No.  14878) ;  Gaboon  (Paris  Mns. ) ;  St.  Paul  de  Loando 
(U.  S.  Nat.  Mus.,  No.  14877).  American  coast:  Florida  Keys  to  Bahia, 
Brazil. 

*  Published  by  permission  of  the  Secretary  of  the  Smithsonian  Institu- 
tion. 

fProc.  U.  S.  Nat.  Mus.,  XVIfl,  1895,  349-375,  pis.  xii-xxviii,  1896. 

J  C.  nitidas  A.  Milne  Edwards,  1879,  is  a  synonym  of  C.  arcnatiis  Ord- 
way,  1863. 
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Callinectes  gladiator  Benedict. 

Odliiu'ct('!<  tn)iii'Iii!<,  vnr.  i/lmjinlor  Benedict,   Proc.  U.  S.    Nat.  Mas.,   XVI, 

ISito,  5o7. 
Calliiirclf^itiinildits  <//<idl<iliir  Kathljnii,  Proc.  IT.  S.  Nat.  Mus.,  XVIII,  1895, 

360,  1896. 

Tliis  form  should,  I  think,  be  considered  a  distinct  species  from  C.  ex- 
asperatus  (Gerstsecker),  1856*  {=  C.  tumidus  Ordway,  18G3). 

Type  specimen,  (J. — Carapace,  exclusive  of  lateral  spines,  wider  than  in 
C.  exasperatus ;  less  convex,  but  more  deeply  areolated ;  the  l)ranchial 
region,  besides  tlie  two  distinct  areohe  at  the  inner  angle,  has  outside 
these  areoUe  a  higher  elevation  on  which  the  granules  are  most  crowded. 
Granules  scattered  on  the  latei'al  regions.  Intramedial  region  wider  than 
in  C.  exasperatus,  but  posteriorly  narrower  than  in  C.  margbiatas.  Median 
teeth  of  the  front  small,  tuberculiform.  Lateral  teeth  gradually  increas- 
ing in  size  from  the  second  to  the  eiglith,  exceiiting  tliat  the  fifth  is 
slightly  wider  than  the  sixth ;  rather  long,  and  distinctly  separated,  as 
in  C  raarginatiis.  Lateral  spine  nearly  three  times  the  length  of  the  pre- 
ceding tooth.     Abdomen  most  nearly  related  to  that  of  C.  exasperatus. 

Additional  material. — To  this  species  may  be  referred  two  small  females, 
one  in  spirit,  one  dried,  which  are  preserved  in  the  British  Museum. 
They  were  collected  on  the  west  coast  of  Africa  by  Mr.  John  Cranch  of 
the  Congo  Expedition,  1816.  One  was  labeled  by  Leach  '  Liipa  SmytJii- 
a)MS,'  but  was  not  described. f 

In  these  specimens  the  lateral  spine  is  more  than  three  times  as  long  as 
the  preceding  tooth;  the  inner  supraorbital  fissure  is  open  to  the  base; 
the  abdomen  (of  the  female)  is  allied  to  that  of  C.  marginatus,  but  the  fifth 
segment  is  longer  than  the  sixth.  Sjjecimens,  also  young,  of  both  sexes, 
in  the  Berlin  Museum,  agree  with  the  above. 

Dimensions. — Type,  immature  r^  :  Length  to  median  sinus  of  front,  27.9  ; 
to  ti|)S  of  frontal  teeth,  28.6;  width  to  tips  of  spines,  67;  to  last  sinus, 
52.3  mm.  Immature  cP,  Berlin  Museum:  Length  to  sinus,  23;  to  tips  of 
frontal  teetli,  23.5 ;   width  to  tips  of  si)ines,  55.5  ;  to  last  sinus,  42  mm. 

Ti/pe  localitg. — Beyah  River,  Elmina,  Ashantee ;  U.  S.  Eclipse  Expedi- 
tion, 1889  (U.  S.  Nat.  Mus.,  No.  14879). 

Distribution. — Liberia  (Berlin  Mus.,  No.  2979) ;  Chinchoxo,  West  Africa 
(Berlin  Mus.,  No.  5568) ;   West  Africa,  Congo  Expedition  (British  Mus.). 

*  LxLpea  exaspernta  Gerstajcker,  Arch.  f.  Natur.,  XXII,  pt.  1,  129,  1856. 
Puerto  Cabello,  Venezuela.     Type  examined. 

t  In  Appendix  No.  IV  to  '  Narrative  of  an  Expedition  to  explore  the 
River  Zaire,  usually  called  the  Congo,  in  South  i\.frica,  in  1816,  under  the 
direction  of  Captain  J.  K.  Tuckey,  R.  N.,'  London,  1818,  Leach  says, 
under  Lupa,  "Of  this  genus  three  new  species  were  discovered,  all  of 
which  belong  to  that  section  in  wliich  the  hinder  lateral  spine  of  the 
shell  is  verv  much  elongated." 
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Callinectes  bocourti  A.  INIilne  Edwards. 

int'cte.'i  bdcourli  A.  ^lilne  Edwards,  Crust.  Reg.  Mex.,  226,  1S79  (variety 
of  ('.  (Hnciiiilliiis).  Riviere  de  Mnllins,  20  miles  soutli  of  Belize,  Hon- 
duras.    Types  examined. 

('o///»fc/('.s  c(n/('iiiu'iisis  A.  INIilne  Edwards,  loc.  ril.  (variety  of  C.  diacaiitJivs). 
Cayenne.     Types  examined. 

Qdlincctci^  f  bocourti  Rath  bun,  op.  cit.,  'M'tO.  Not  C.  africanus  A.  Milne 
Edwards. 

Specimens  of  C.  hocomii  from  British  Guiana  in  the  Britisli  Museum  are 
labeled  "  C.  trl^pinosus  Leach;"  so  also  are  sj^ecimens  of  C.  exasptratus 
from  Jamaica.  Probably  neither  are  types,  as  the  locality  of  Lupa  trispin- 
osa  is  not  given  by  Leach. 

Distribution.— West  Africa:  Senegal  (V.  S.  Nat.  ]\Ius.,  No.  18735) ;  Libe- 
ria (Berlin  ]\Ius.,  No.  3647) ;  Chinchoxo  (Berlin  Mus.,  No.  5566).  Ameri- 
can coast:  Honduras  to  Rio  de  Janeiro,  Brazil. 

Callinectes  latimanus  Rathbun,  new  species. 

This  species  is  so  closely  related  to  C.  toxotes  Ordway,  from  the  west 
coast  of  America,  that  it  may  be  described  by  comparison  with  that  species. 
Cardiac  and  inner  branchial  areolets  less  elevated.  Length  of  intra- 
medial  area  about  equal  to,  but  not  e.x'ceeding,  its  posterior  width.  Four 
frontal  teeth  (fig.  6)  less  advanced,  triangular  and  subacute 
instead  of  rounded  or  lobiform.  Suborbital  tooth  broader  y\/\_/^-/\. 
toward  the  extremity.  Antero-lateral  teetli  p^^  e —CalH- 
shorter,  that  is,  less  projecting ;  margins  of  nectes  latima- 
second  to  tifth  pairs,  inclusive,  considerably  «'"•  Frontal 
shorter  than  their  basal  width.  *^^*''-    ><  ^• 

In  the  abdomen  of  the  male  (fig.  7)  the  third  or  compound 
segment  is  shorter  than  in  C.  toxotes;  the  penultimate  seg- 
ment is  broader  at  its  i)roximal  end  and  much  constricted 
at  one-third  the  distance  from  the  pi-oximal  end.     Sides  of 

manus.  .'Vbdo-  .  .  i  •  i  i 

men  of  male   terminal  segment  Sill uoiis.     Appendages  reaching  beyond 
X  ^.  the  ti])  of  the  abdomen.     In  the  female  the  sixth  segment 

is  onh'  slightly  longer  than  the  fifth. 

Meri  of  chelipeds   three-spined   on    inner 

mai'gin.     Propodus  of  larger  chelii)ed  (fig.  8) 

with  the  lower  margin  very  convex  below  the 

basal  half  of  the  pollex.  The  fingers  are  there- 
fore more  gaping,  the  pollex  being  no  wider     Fig.s.—C.  laiimanus.    Larger 

than  in  C.  toxotes.  "'^"^^-    ^  ^^- 

Dimensions. — (^,  No.  19877:  Length  to  median  sinus  of  front,  51  mm.  ; 

to  tips  of  frontal  teeth,  52.5;  width,  115;  length  of  lateral  spine,  11.8; 

of  preceding  tooth,  4.5. 

Tijpe  locality .  —  hugos,  Bight  of  Benin,  Guinea ;  Sir  A.  Molony,  collector. 

A  fine  series  of  this  species  is  preserved  in  the  British  JVIuseum  (No.  91. 

4.  1).     One  specimen,  a  male,  has  been  presented  to  the  TT.  S.  National 

^luseum  (No.  l!i877). 


Fig.  y.—C.  lati- 
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A  REVISION  OF  THE  NOMENCLATURE  OF  THE 

BRACHYURA* 

BY  MARY  J.  RATHBUN. 


In  reviewing  the  history  of  the  genera  of  Brachyura  f  it  is  evi- 
dent that  many  names  in  current  use  violate  accepted  rules  of 
nomenclature.  In  the  following  pages  especial  attention  has 
been  paid  to  generic  names,  with  incidental  notes  on  the  names 
of  s})ecies.  The  Code  of  the  American  Ornithologists'  Union  has 
been  observed  in  making  changes.  Many  of  the  problems  which 
have  arisen  are,  however,  not  covered  by  the  provisions  of  the 
code,  and  recourse  to  the  opinions  of  individuals  has  been 
deemed  advisable.  The  writer  is  under  obligation  especially  to 
Dr.  Walter  Faxon  and  Dr.  Theodore  Gill  not  only  for  advice, 
but  for  much  practical  assistance.  Others  whose  opinions  have 
been  consulted  on  various  doubtful  points  are  Drs.  J.  A.  Allen, 
W.  H.  Dall,  C.  Hart  Merriam,  T.  S.  Palmer,  C.  W.  Richmond, 
L.  Stejneger,  C.  W.  Stiles,  Profs.  A.  E.  Verrill  and  S.  I.  Smith, 
and  Messrs.  J.  E.  Benedict,  G.  S.  Miller,  Jr.,  and  R.  Ridgway. 
It  is  but  proper  to  add  that  no  one  but  the  writer  is  responsible 
for  errors  which  may  appear. 

For  convenience,  the  names  which  it  is  thought  necessary  to 
change  are  discussed  under  ten  different  headings. 

1.  Names  diverted  from  their  original  meaning. — Canon  XXII  of 
the  Code  of  the  American  Ornithologists'  Union  says  :  "  In  no 

*  Published  by  permission  of  the  Secretary  of  the  Smithsonian  Institu- 
tion. 

fThe  term  Brachyura  is  here  used  as  limited  by  Miers,  1886,  with  the 
addition  of  the  Raninidaj,  Alcock,  1896. 
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case  should  the  name  [of  the  genus]  be  transferred  to  a  group 
containing  none  of  the  species  originally  included  in  the  genus." 
The  following  names  have  been  tluis  transferred:  Uca,  Lttpa, 
Leptrypodin,  Clnrodius,  Stenncionop-^,  and  Naxia  of  Leach,  Halimus 
and  FlatyoiiicliKS  of  Latreille,  and  Stenorijnchus  Lamarck. 

Uca  was  established  by  Leacli  in  Brewster's  Edinburgh  Ency- 
clopaedia, volume  VII,  1814,*  for  the  Cancel-  uca  or  v.ka  Shaw, 
1802,  which  he  proposed  to  call  Uca  una.  This  is  a  fiddler  crab 
and  not  the  Cancer  Vca  [;u;a]  of  Linnasus,  1767,  and  the  Uca  una 
of  the  Marcgrave  de  Liebstad.  1G4S.  Latreille  in  1817  (Nouv- 
Diet.  Hist.  Nat.,  XII,  517),  rightly  considering  it  a  case  of  mis- 
taken identity,  attempted  to  improve  matters  by  calling  Leach's 
Uca,  Gelasimus,  and  giving  the  genus  Uca  to  the  Linntean  spe- 
cies ;  but  this  proceeding  is  not  sanctioned  by  the  rules  of  today. 
Before  Leach's  Uca  was  abandoned  its  existence  was  recognized 
by  Say  in  1817.  Uci  Latreille  may  l)e  known  as  Ucides,  nov., 
and  its  type  species  as  Ucides  cordatus  (Lianasus,  1763)  =Uca 
una  Marcgrave,  1648,  which  can  no  longer  "  be  mentioned  as  a 
rare  instance  of  one  that  has  been  allowed  to  possess  the  names 
by  which  it  was  figured  and  described  centuries  ago."  (Stebbing, 
Hist.  Crust.,  p.  84.) 

In  1814,  Edin.  Encyc,  VII,  390,  Leach  placed  Cancer  pelagicus 
Linnseus,  1758,  in  the  genus  Liipa,  and  in  the  same  year,  in  the 

*  There  has  been  some  doubt  as  to  the  date  of  Leach's  article,  '  Crus- 
taceology.'  All  the  volumes  of  the  Edinburgh  Encycloi)a?dia  bear  the 
date  1830  on  the  title  i)age.  Desmarest  and  other  writers  give  the  dates 
1813-1814  for  Leach's  article.  Dr.  Stebbing,  who  has  taken  pains  to  col- 
lect evidence  on  the  subject,  informs  nie  that  volume  VII  of  the  Edin- 
Inirgh  Encyclopsedia  gives  no  dates  subsequent  to  1814,  the  history  of 
Denuiiirk  being  curried  down  to  .lanuary  of  that  year.  (See  also  Chal- 
Icngcr  Amphipoda,  vol.  I,  p.  85,  and  quotation  of  Leach  on  page  155  of  this 
article.)  It  has  been  suggested  that  the  original  article  appeared  in  1813 
and  the  Appendix  in  1814.  I  believe,  however,  that  the  first  two  pages 
of  the  article  were  published  in  1813  and  the  remainder,  including  the 
Appendix,  in  1814.  In  the  Edinl;)urgh  edition  of  vol.  VII,  but  not  in  the 
Philadelphia  reprint,  the  signatures  of  the  lirst  half  are  marked  "  vol.  VII, 
part  I,"  and  of  the  second  half  "  vol.  VII,  part  II."  Part  IT  begins  on 
page  385,  or  the  third  page  of  Leach's  article,  and  the  inference  is  that 
Part  I  apjieared  in  1813  and  Part  II  in  1814.  All  descri]>tions  of  genera 
and  species  appear  in  Part  II  of  the  volume,  and  in  this  part  of  the  original 
article  appear  many  references  to  the  Appendi.K  and  Index,  indicating  that 
the  Appendix,  although  written  later  than  the  body  of  the  article,  was  not 
l^ublished  later. 
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Zoological  Miscellany,  I,  123,  pi.  liv,  described  the  new  species 
Lupa  forcei)s.  That  the  former  should  take  precedence  is  proved 
by  the  following,  which  appears  in  Leach's  article  'Annulosa  ' 
in  the  Encyclopaedia  Britannica,  Supplement,  vol.  1, 1816  :  "  This 
genus  was  instituted  by  Dr.  Leach  in  the  Edinburgh  Encyclo- 
])tudia,and  has  since  been  given  with  amended  characters  in  the 
Zoological  Miscellany  and  in  the  eleventh  volume  of  the  Trans- 
actions of  the  Linnean  Society."  Lupa  is  a  synonym  of  Portunus 
as  restricted  by  Latreille,  1810  (see  page  160).  Those  who  do  not 
admit  his  restriction  must  use  the  name  Lupa  in  place  of  Neip- 
tunus  de  Haan,  1833.  Lupella,  nov.,  is  proposed  for  Lupa  forceips 
Leach,  or  the  genus  Lupa  of  de  Haan,  1833.  Portunus  as  used 
by  Leach,  1814,  and  by  succeeding  writers  may  be  called  Liocar- 
cinus,  a  name  proposed  by  Stimpson,  1871,  for  a  perhaps  unnec- 
essary division  of  that  genus. 

Leptopodia  was  established  by  Leach,  Edinburgh  Encyclopae- 
dia, Appendix,  431, 1814,  for  two  species,  Maia  phalangium  (Pen- 
nant, 1777)  Leach  [=  Cancer  rostraius  Linnaeus,  1761  =  Inachus 
longirostris  Fabricius  (sp.  1775),  t^^pe  examined  =  Macropodia 
longirostris  Leach,  1814  {teste  Leach,  1815)  ]  and  Leptopodia  tenui- 
rostris  Leach,  1814  (Appendix),  which  are  congeneric,  and  the 
first  of  which  is  the  type  of  Macropodia,  Edin.  Encyc,  395, 1814. 
It  should  be  observed  that  on  page  395  the  name  Leptopodia 
appears  in  the  synon^miy  of  Afaia  jihalangium,  thus :  '  \_Maia'\ 
8.  Phalangium.  C.  pitahingiuia  Pennant.  Leptopodia  phalangium, 
Leach's  MSS.  See  ]ilate  ccxxi,  fig.  4,  and  Appendix.'  This  is 
followed  l)y  '  [Genus]  XXV.  Macropodia.  Sp.  1.  Longirostris 
Fabr.  C.  dodecos  L.  ?  '  Tlie  genus  il/aa-ojKxivVt  is  then  described. 
As  noted  above,  the  species  phalaagium,  and  longirostris  are  iden- 
tical. The  preference  should  be  given  to  the  name  of  the  genus 
regularly  established  rather  than  to  one  suggested  l)ut  not 
adopted.  Leptopodia  of  the  Appendix,  although  probably  pub- 
lished simultaneously  with  Macropodia,  was  the  result  of  subse- 
quent revision,  and  should  not,  I  think,  take  precedence.  Lep- 
topodia is  therefore  a  s3monym  of  Macropodia.  The  si)ecies  sagit- 
taria,  Fabricius,  1793,  which  has  been  considered  the  type  of 
LepAopodia,  was  not  placed  in  the  genus  until  1815,  Zool.  Misc., 
II,  15,  and  Trans.  Linn.  Soc.  London,  XI,  331,  where  Leach 
retains  Macropodia  for  phalangium  and  tenuirostris  and  recharac- 
terizes  Leptopodia.     See  also  Mai.  Podoph.  Brit.,  explan.  of  pi. 
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xxiii,  1815  *     For  LejUopodia  Leach,  1815,  not  1814,  Sienorynchus 
may  l:)e  used.     (See  page  158.) 

Clorodius  WHS  a  manuscript  name  of  Leach,  first  published,  but 
not  adopted,t  by  Desmarest,  1828,  with  the  name  of  the  type, 
'  Cancer  dentatas  Fabr.,'  corrected  in  1825  to  '  Cancer  11-dentatas 
Fabr.'  The  first  citation  was  an  undoubted  typographical  error, 
as  there  is  no  such  species  as  C.  dentatus  Fabricius.  The  genus 
was  briefly  defined  by  Desmarest  as  having  fingers  with  spoon- 
shaped  tips,  a  character  which  he  includes  in  his  diagnosis  of 
Cancer  11-dentatus,  but  which  unfortunately  that  species  does  not 
possess,  a  circumstance  which,  it  seems  to  me,  does  not  invali- 
date the  genus.  Clorodius  aj^pears  with  its  original  signification 
in  de  Haan's  '  Fauna  Japonica,'  1833.  In  1830,  Riippell  added  to 
the  genus  a  species,  C.  niger  (Forska3l,  1775),  having  little  in  com- 
mon with  the  type.     In  1834,  Milne  Edwards  recharacterized  the 

*  As  the  plates  of  Leach's  '  JMalacostrara  Podophthahiia  Britanniai'  are 
not  dated  and  were  not  issued  in  numerical  order,  it  is  impossible  to  de- 
termine the  sequence  of  publication  in  a  bound  coi>y  of  the  volume.  The 
following  table,  showing  the  plates  and  the  date  of  each  number,  was 
kindly  furnished  me  by  Mr.  Stebl^ing,  who  obtained  them  from  Mr.  Ber- 
nard Quaritcli,  the  publisher  of  the  concluding  parts  : 

Number.  Plates.  Date. 

1 8,  14,  22 Jan.  1,  1815. 

II 4,  15,  40 Mar.  1,     " 

III 17,  28  A,  28  B May  1,     " 

IV 19,29,41 July  1,     " 

V 23,  :J0 Sept.l,     " 

VI 1,  2,  26 Nov.  1,     " 

VII    24,38 Jan.  1,  181(5. 

Vlll 3,  12,  13 Mar.  1,     " 

IX 42,  7,  43 I\Iay  1,     " 

X 6,  31,  32 July  1,     " 

XI 9,  11,  33 Sept.  1,     " 

XII 21A,  21B,  5 Nov.  1,     " 

XIII 18,  20 Jan.  1,  1817. 

XIV 16,25,44 Apr.  1,     " 

XV 22  B,  37  A,  37  B 'July  1,     " 

XVI 22  C,  38,  39 Dec.  1,     " 

XVII 9  B,  10 Mar.  1,  1820. 

XVIII  I  )9A,  24A,27,  34|  ^^^. 


XIX      j \35,  37C,  45 

t  I  believe  that  if  an  author  defines  and  pu])lishes  a  name  it  becomes 
available  over  a  later  name  whether  he  adopts  it  or  not. 
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genus,  making  C.  nlger  the  t3'i)e,  and  this  meaning  has  clung  to 
it  to  the  })resent  day.  In  restoring  Clorodius  to  its  original  status, 
it  becomes  a  synonym  of  Atelecydus  Leach,  1814.  Chlorodiella, 
nov.,  is  proposed  for  Chlorodias  Milne  Edwards. 

Stenocionops  Leach,  MS.,  while  not  adopted  by  Desmarest,  1823, 
was  said  to  include  Mala  taurus  Lamarck,  1818,  which  is  s3aion3^- 
mouswith  Ca.ncer  cornudo  Herbst,  1804,*  and  C.  f  ur cat  as  OYixier, 
1791.  Later,  in  1825,  the  generic  name  was  transferred  by  La- 
treille  to  the  species  cervicornis  Herbst,  1803,  which  has  ever  since 
been  regarded  as  the  type.  In  its  rightful  meaning,  Stenocionops 
takes  the  place  of  Perlcera  Latreille,  Encyc.  Meth.,  X,  699, 1825. 
S.  cervicornis  may  be  known  as  Ophthalmias  (nov.)  cervicornis. 

Naxia,  a  manuscript  name  of  Dr.  Leach,  was  first  defined  and 
published,  but  not  adopted,  b}^  Latreille,  Encyc.  Meth.,  Entom., 
X,  140,  1825,  and  one  species  assigned  to  it,  Pisa  aiirita,  nov. 
Naxia  of  INIilne  Edwards,  1834,  has  a  different  definition  and  con- 
tains only  the  species  serpulifera  Guerin  ;  it  should  be  consid- 
ered a  s3a"ionym  of  Naxioides  A.  Milne  Edwards,  1865. 

Halimus  was  ver}^  briefly  described  by  Latreille  in  Cuvier's 
Regne  Animal,  ed.  2,  IV,  60,  1829.  No  type  was  specified,  but 
a  single  species,  H.  aries  Latreille,  is  figured  in  Guerin's  Icono- 
graphie.     As  this  w'as  the  only  species  previous  to  1834,  it  must 


*  Perhaps  no  single  copy  of  Herbst's  '  Naturgeschichte  der  Krabben  und 
Krebse '  contains  all  the  title  pages  of  the  different  parts,  and  hence  qno- 
tations  from  this  work  are  full  of  inaccuracies.  The  following  table,  gives 
the  date  of  issue,  number  of  plates,  signatures,  and  pages  of  each  Heft : 


Volume. 

Heft. 

Date. 

Plates. 

Signatures. 

Pages. 

I 

1 

1782 

I 

A-L 

1-86 

I 

2-5 

1783 

II-l  X 

M-Z 

87-182 

I 

6 

1785 

X-XIII 

Aa-Cc 

183-206 

I 

7 

1788 

XIV-XVII 

Dd-Gg 

207-238 

I 

8 

1790 

XYIII-XXI 

Hh-Mm 

239-274 

II 

1 

1791 

XXII-XXV 

A-F 

1-48 

II 

2 

1792 

XXVI-XXIX 

G-K 

49-78 

IE 

3 

1793 

XXX-XXXIII 

L-N 

79-98 

II 

.     4 

1793 

XXXIV-XXXVI 

O-T 

99-146 

ir 

5 

1794 

XXXVII-XL 

U-X 

147-162 

II 

6  et  seq. 

1796 

XLI-XLVI 

Y-Ff 

163-226 

III 

1 

1799 

XLVII-L 

A -I 

1-66 

III 

2 

1801 

LI-LI  V 

A-F 

1-46 

III 

*> 

1803 

LV-LVIII 

A-G 

1-54 

III 

4 

1804 

LIX-LXII 

A-G 

1-49 
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be  considered  the  type.  Halimus,  Milne  Edwards,  1834,  con- 
tained two  species,  aries  and  auritm.  The  latter  was  already  the 
type  of  Naxia  Leach  in  Latreille,  1825,  and  the  former  the  type 
of  Halimus  Latreille,  1829.  Auritus,  on  the  contrary,  has  up  to 
this  time  been  held  the  type  of  Halimus,  aries  having  been  put 
in  Hyastcnus  White,  1847,  which  genus  now  becomes  a  synonym 
of  Halimus.  Halimus,  it  should  be  noted,  was  proposed  by  La- 
treille, in  1825,  for  ''  deux  especes  de  la  collection  du  Jardin  du 
Roi,  et  dont  I'une  paroit  etre  tres-voisine  du  Cancer  superciocisus 
'[superciliosus']  de  Linne."  As  this  is  not  sufficient  to  define  the 
genus,  the  name  must  be  considered  as  a  nomen  nudum,  at  least 
until  its  description  in  1829. 

Platynnichus  Latreille,  Nouv.  Diet.  Hist.  Nat.,  XXVIl,  4,  1818, 
was  offered  as  a  substitute  for  Portu mnus,  ihe  orthography  of  the 
latter  name  being  considered  too  near  that  of  Portunus;  conse- 
quently Platyonichus  must  have  tlie  same  type  as  Portmnnus,  viz., 
P.  latipes  (Pennant,  1777).  If  Portumnus  be  restored,  as  it  has 
been  by  many  writers,  Platyonichus  becomes  a  synonym  of  it,  and 
cannot  be  used  for  the  s})ecies  ocellatus,  as  this  species  was  not 
known  to  Platyonichus  until  1825  (Latreille,  in  Encyc.  Meth., 
Entom.,  X,  151).  Xaiva,  of  JNIacLeay,  1838,  is  available  for  ocel- 
latus and  its  allies,  the  earlier  Anisopus  de  Haan,  1833,  being  pre- 
occupied by  Meigen  (Illig.  Mag.,  II,  1803)  for  Diptera. 

Slenoryachus  Lamarck,  1818,  was  a  name  given  to  two  species, 
S.  phalangium  and  S.  seticornis  Latreille.  The  former  was  already 
a  member  of  Macropodia,  1814.  The  second  species  is  therefore 
the  type  of  Stenoryachus.  It  is  said  to  be  ecjuivalent  to  Cancer 
seticornis  Herbst,  1788,  which  is  congeneric,  if  not  conspecific, 
with  Cancer  Sagittarius  FaV)ricius,  1793.  Stenorynchus  has  always 
been  considered  synonymous  with  Macropodia. 

2.  The  name  of  a  composite  genus  tenable  for  one  or  more  of  its 
species  which  do  not  belong  in  older  genera. — -Platypodia  is  a  name 
given  by  Bell,  Trans.  Zool.  Soc.  London,  1, 336, 1835,  to  that  group 
of  species  included  by  Milne  Edwards,  1834,  under  Cancer.  This 
last  genus  as  defined  by  Milne  Edwards  contained  none  of  the 
Linnsean  species  of  Cancer,  and  therefore  the  propriety  of  Bell's 
action  would  not  be  questioned,  except  for  the  fact  that  previous 
to  the  publication  of  Milne  Edwards's  Cancer,  four  of  the  species 
contained  tlierein  had  been  assigned  by  de  Haan,  1833,  to  Ater- 
r/aii-s'and  three  other  species  to  Actmi.  Milne  Edwards  does  not 
specif}^  the  type  of  Cancer,  but  in  illustration  of  the  genus  figures 
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Cancel-  Umbatus.  Later,  1839,  Randall  adopts  the  name  Platy- 
podia, coupling  it  with  the  same  specific  name,  granulosus  Riip- 
pell,  1830  =  limhatus  Milne  Edwards,  1834.  Subsequently  all  the 
species  of  Bell's  Platypodia  Avere  assigned  to  other  genera,  viz., 
Medtras  Dana,  1851,  Eaxanthus  Dana,  1851,  Hypoadus'-^  Heller, 
1861,  and  Lopkadrea  A.  Milne  Edwards,  1865,  this  last  genus  con- 
taining the  species  Cancer  Umbatus  Milne  Edwards.  The  ques- 
tion now  arises,  should  Platypodia  be  considered  a  synonym  of 
Atergatis  and  Actsea,  or  should  it  be  retained  for  the  species  Ihn- 
batusf  In  reviewing  the  genera  of  Brachyura,  I  find  that  in  all 
similar  cases  the  name  of  the  composite  genus  has  not  been 
treated  as  a  s^aionym,  e.  g.,  Goniopsis  de  Haan,  1833,  contained 
three  species,  two  of  which  were  alread}^  in  the  genus  Grapstis, 
yet  the  name  Goniopsis  has  been  used  without  question  for  the 
third  species.  As  a  contrary  decision  would  involve  many  need- 
less changes.  Platypodia  is  retained  in  place  of  Lophactsea. 

3.  The  name  of  a  composite  genus,  when  made  up  ivholly  of  older 
genera,  tenable  for  a  component  part  requiring  a  name. — I  propose  to 
restore  the  name  Phalangipus  Latreille,  1825,  for  Egeria  Leach, 
1815  =  Leptnpus  Lamarck,  1818  =  Stenopus  Leach  in  Latreille, 
Encyc.  Meth.,  Entom.,  X,  700,  1825,  all  preoccupied.  (Egeria 
Roissy,  an  XIII  [1804- '5],  IMollusca;  Leptopus  Lati'eille,  Gen. 
Crust.  Insect.,  IV,  Addenda,  383, 1809,  Hemijjtera;  Stenopus  La- 
treille in  Desmarest,  Dict.Sci.  Nat.,  XXVIII,  321, 1823,  Macrura.) 
As  originally  defined,  Encyc.  Meth.,  Entom.,  X,  699,  1825,  Pha- 
langipns  included  Libinia  +  Doclea  +  Egeria,  all  genera  of  Leach, 
1815.  The  name  was  never  used  subsequently.  A  precedent  for 
its  restoration  now  in  a  restricted  sense  is  to  be  found  in  Maja, 
a  genus  formed  by  Lamarck,  Sj's.  Anim.  sans  Vert.,  154, 1801,  for 
Iiiachus  -f-  Parthenope,  both  of  Fabricius,  1798,  and  first  restricted 
by  Leach,  1814,  to  the  species  Cancer  squinado  Herbst,  1785,  which 
was  a  component  part  of  the  Fabrician  genus  InaeJius  under  the 
name  /.  cornutus  (not  C.  cornutus  Linnaeus,  1758).  Maja  or  Maia 
in  its  Leachian  sense  has  been  in  use  without  question  down  to 

*  It  may  be  claimed  that  as  Hi/poadus  was  a  preoccupied  name  (see 
page  164)  it  was  not  a  genus  in  the  proper  sense,  and  that  therefore  the 
species  of  Pluliipodia  {Cancer  sculplns  Mihie  Edwards)  which  was  referred 
to  Hypoccelus,  would  by  the  process  of  elimination  be  the  type  of  Platy- 
podia. On  the  other  hand,  C.  sculplns  was  an  abnormal  species  of  Cancer 
jNIilne  Edwards  {=  Pkttypodia  Bell),  and  therefore  could  not  legitimately 
become  its  tj'pe. 
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the  present  day,  and  (brms  the  typical  genus  of  the  Maiinse, 
Maiidfe,  and  Maioidea.  8houkl  Phalangipus  be  ruled  out,  Maja 
also  must  fall.  It  is  of  interest  that  Maia  was  used  by  Brisson, 
17B0,  for  a  genus  of  birds,  accepted  l)y  many  ornithologists. 

4.  Specification  of  type. — In  1810,  Latreille,  in  his  '  Considera- 
tions Generales  sur  I'ordre  naturel  des  animaux  composant  les 
classes  des  Crustaces,  des  Arachnides,  et  des  Insectes,'  gives  a 
supplementary  list  with  the  following  heading, '  Table  des  Genres 
avec  I'indication  de  I'esj^ece  qui  leur  sert  de  type.'  At  the  time 
of  the  publication  of  Dr.  Herrick's  monograph,  '  The  American 
Lobster,'  I  believed  that  the  species  designated  by  Latreille 
should  be  regarded  as  types  of  their  genera,  and  I  am  not  yet 
persuaded  to  reverse  that  decision.  It  has  been  argued  "  that 
^ Astacus  fluviatilis  Fab.'  is  given  not  as  the  type,  but  merely  as  a 
type,  an  example,  a  specimen  of  the  genus,  the  handiest  one  for 
a  Parisian  reader  to  recognize."  The  French  word  'type,'  how- 
ever, is  defined  as '  type  '  or '  standard,'  not  as  '  example  '  or '  illus- 
tration,' and  although  Astacusjiuviatilis  may  have  been  the  species 
most  familiar  to  the  Parisian  reader,  the  same  cannot  be  said  of 
Portmms  p)elagicus  or  Dromia  rumphii,  East  Indian  species,  chosen 
in  preference  to  European.  It  has  also  been  claimed  thai  fluvia- 
tilis  is  the  type  of  Astacus  because  it  was  placed  first  among  those 
enumerated  by  Fabricius ;  but  if  this  rule  were  applied  to  other 
Fabrician  genera,  we  should  have /orm'caia  the  tyjDe  of  Parthenope 
instead  of  Cryptopodia,  vigil  the  type  of  Portunus  instead  of 
Podophtalinus.,  scahriuscula  the  type  of  Leiocosia  instead  of  Pkilyra, 
while  rauricatus  would  be  an  laachus  instead  of  a  Doclea. 

The  present  adoption  of  Latreille's  specification  aflects  the 
type  of  only  two  genera  among  the  Brachyura,  Portunus  and 
Leucosia  Fabricius,  1798.  The  type  of  the  former  becomes  pe/a- 
gicus,  commonly  attributed  to  Neptunus,  de  Haan,  1833,  and  of 
the  latter,  micleas,  afterward  made  the  type  of  Ilia  by  Leach,  1817. 
Leucosia  of  Leach  ma}^  be  known  as  Leucosides,  nov.  Latreille 
in  1810  makes  the  species  pagurus  the  type  of  Cancer.  In  1825, 
in  his  '  Families  Naturelles,'  he  forms  presumably  for  this  species 
the  genus  Tourteau,  in  Gallic  form,  =  Pagurus  in  Berthold's 
translation,  1827.  This  circumstance  might  be  a  weighty  argu- 
ment against  the  recognition  of  the  Latreillian  species  as  types, 
were  it  not  that  Leach  in  the  mean  time  had  indisputably  re- 
stricted the  genus  Cancer  to  C.  pagurus,  and  that  in  the  early 
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days  it  was  not  deemed  unpardonable  to  cliange  the  type  of  a 
genus. 

5.  Earlier  names  neglected. — A  recent  example  of  the  abandon- 
ment of  a  valid  name  is  the  case  of  Holometopus  Milne  Edwards, 
1853,  which  is  a  constituent  of  de  Man's  subgenus  Episesarma  of 
later  date,  1895.  Other  names  which  have  been  laid  aside  with- 
out sufficient  reason  are  as  follows  : 

Polamon  Savigny,  1816,  for  Thelphusa  Latreille,  1819.  Potamon 
was  restored  by  Ortmann,  Zool.  Jahrb.,  Syst.,  IX,  Heft  3,  445, 
1896.  Its  type  species  is  Cancer potamios  Olivier,  an  12  [1803-1804] 
=  Thelp)husa  fluviatilis  Latreille,  1819,  not  C.  fluviatilis  Herbst, 
1785. 

Charyhdis  de  Haan,  1833,  for  Goniosoma  A.  Milne  Edwards, 
1860,  on  account  of  Charyhdea  Peron  and  Lesueur,  1809.  Goni- 
osoma was  itself  used  by  Perty,  Delect.  An.  Art.,  201-202,  1830- 

1834,  for  a  genus  of  Arachnida. 

Piiho  Bell,  1835,  for  Olhonia  Bell,  1836,  without  explanation. 
(Othonia,  Johnston,   Loudon's  Mag.   Nat.  Hist.,  VIII,  March, 

1835,  Vermes.) 

Gecarcoidea  Milne  Edwards,  1837,  for  Pelocarcinus  Milne  Ed- 
wards, 1853,  on  account  of  Gecarcinus  Leach,  1814.  Gecarcoidea 
Avas  restored  by  Ortmann,  Zool.  Jahrb.,  Syst.,  VII,  Heft  5,  1894. 

Xanthodlus  Stimpson,  1859,  if  considered  congeneric  with  Lep- 
todius  A.  Milne  Edwards,  1863,  as  it  is  by  some  writers,  should 
take  precedence,  and  not  l)e  treated  as  a  synonym  or  a  subgenus 
of  Lej)todius.^ 

Paulson,  1875,  gives  Cryptochlrus  Heller  as  a  sNnionym  of 
Lithoscaptns  A.  ]\Iilne  Edwards,  but  the  former  genus  was  de- 
scribed in  1861,  the  latter  in  1862. 

^/Ttops/.s  Lamarck,  1801  (description  insufficient?)  is  retained 
by  Miers,  1879  and  1886,  as  a  subgenus  o? Pisa  Leach,  1814  ;  but  if 
Arctopsis  be  used  at  all,  which  seems  unwarranted,  it  must  take 
precedence  of  Pisa.  The  type  species  of  both  is  supposed  to  be 
the  same ;  its  earliest  indisputable  name  is  biacideata  (Montagu). 
Tetraodon,  which  Miers  makes  the  type  of  the  subgenus  Pisa,  was 
not  put  by  Leach  into  Pisa  until  1815. 

An  example  of  the  same  name  being  applied  by  two  autliors 
to  the  same  new  genus  is  that  oi  Aulai'.olambrus,  a  name  attril)uted 

*Leptod'iUS  is  made  a  synonym  of  Xnnlho  hy  Ortmann,  Zool.  Jahrb., 
Syst.,  VII,  Heft  3,  44;3,  1893. 

38— £ioL.  Soc    Wash.,  Vol    XI,  1897 
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to  A.  Milne  Edwards,  1878,  but  first  used  by  Paulson,  Investiga- 
tion of  the  Kinds  of  (!ra])s  in  tlie  Red  Sea,  I,  9, 1875,*  for  Lambrus 
pisoides  Adams  am]  Wliite,  a  mcnilier  of  Milne  Edwards's  genus 
Aulncolainhrii.s. 

C).  Names  based  on  figwes  without  description. — Dorynchus  first 
appeared  in  tlie  combination  '  Dorynchus  thoinsoni  Norman,'  a 
species  which  was  figured  in  the  text  but  not  described  in 
Wyville-Thomson's  '  Depths  of  the  Sea,'  1873  (fig.  34  on  page 
174).  It  is  referred  to  thus:  '"A  i)retty  little  stalk-eyed  form 
Dorynchus  thomsoni^  Norman  (fig.  34),  small  and  delicate,  and 
very  distinct  from  all  'prcviondy  described  species  of  the  genus,  is 
very  widely  diffused."  The  italics  are  my  own,  and  the  words 
emphasized  may  indicate  that  the  word  Dorynchus  was  accident- 
ally used  for  Inachus,  a  genus  containing  a  species  dorynchus.\ 
Dorynchus  thoinsoni  was  described  and  figured  in  a  new  genus  by 
A.  Milne  Edwards,  Crust.  Reg.  Mex.,  349,  pi.  XXXI  A,  fig.  4, 
1880,  as  Lispognailius  furcilbttus.  Later  l  Prof.  Milne  Edwards, 
after  recognizing  the  identity  of  his  species  and  D.  thoinsoni, 
refers  to  it  as  ^ Lispognatkus  (^Dorynchus')  Thoinsoni.''  In  1886  Mr. 
Norman,  in  his  'Museum  Normanianum.  Crustacea,'  enters  the 
species  as  ^Lispognatiius  thomsoni,^  although  more  recently  (De- 
cember 21,  1895)  he  has  assured  me  that  he  sees  no  reason  why 
Dorynchus  should  be  displaced. 

A  different  case  is  that  of  Planes,  a  manuscript  name  of  Dr. 
Leach,  published  by  Bowdich,  1825,  the  claims  of  which  are  set 
forth  by  Dr.  Faxon  in  his  report  on  '  The  Stalk-Eyed  Crustacea ' 
of  the  'vMbatross,'  p.  29,  1895.  This  name  is  based  on  plate  fig- 
ures. In  the  text,  p.  15,  Bowdich  sa3\s :  "A  small  crab,  fig.  3, 
a,  and  b,  which  I  conceive  to  be  a  new  species  oi  planes,  was  found 
in  great  numbers  amongst  the  anatiferm.  [Foot-note:]  It  was 
of  a  delicate,  but  bright,  rose  colour :  from  the  symmetrical  form 
of  its  test  (notched  so  regularly  as  to  increase  the  projection  and 
distinctness  of  its  chaperon)  it  may  l)e  called  p.  clypeatus.'" 

Mr.  C.  Davies  Sherborn  in  his  "  Explanation  of  the  Plan 

*This  work  is  in  Russian  and  was  published  at  Kiew.  The  title  is  as 
follows:   '  Izslyedovaniya  Rakoobraznuikli  Krasnavo  Morj'a.' 

■f  Inacltiis  dory)icJius  Leach,  1814,  should  be  known  as  TnachuK  phalangmvi 
Fabricius,  the  Cancer  plialangium  of  Fal)ricius,  1775,  of  which  1  have  ex- 
amined the  type,  being  different  from  C.  j>]udangtina  Pennant,  1777,  a 
synonym  of  Macropodia  roMi'<da  (I^inn;eus),  1761. 

fComptes  Rendus  Acad.  Sci.  Paris,  XCIII,  878,  1881. 
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adopted  for  preparing  an  '  Index  Generuni  et  Specieruni  Ani- 
nialium,' "  *  says,  p.  612  :  "  The  figure  depicted  on  a  plate  may  or 
may  not  be  the  drawing  intended  by  the  author  ;  it  is  the  work 
of  the  artist,  who  is  also  responsible  for  the  descriptive  legend. 
In  numerous  instances  the  descriptive  legend  on  a  plate  is  quite 
erroneous,  and  hd.s  been  repudiated  by  the  author  in  his  text. 
Until  the  text  descriptive  of  a  plate  appears,  the  names  on  the 
plate  must  be  considered  as  nomina  nuda,  and  it  is  open  to  any 
one  to  describe  and  rename  such  nomina  nuda.^^ 

Is  this  rule  intended  to  cover  cases  similar  to  Dorynchus,  based 
on  a  text  figure,  and  Planes,  based  on  a  plate  figure,  the  name  of 
which  appears  in  the  text  without  adequate  description? 

7.  Post-Linnxan  name  given  by  a  poly  nam  ialist  invalid. — In  1763 
Vosmaer  in  Memoires  de  Mathematique  et  Physique,  volume  IV, 
established  the  genus  Notogastropus  for  a  crab  noted  and  named 
for  having  feet  on  its  dorsal  as  well  as  its  ventral  side.  While 
this  form  was  described  and  figured,  no  specific  name  was  attached 
to  it.  It  is  without  doubt  referable  to  Dorippe  dorsipes  (Linnseus) 
1758  =  D.  quadridens  Fabricius,  1798.  The  name  Notogastropus 
was  never  adopted,  though  it  appears  in  synonymy  in  Desmarest 
and  de  Haan,  for  the  reason  probably  that  Vosmaer  was  not  a 
binomialist,  and  for  the  same  reason  I  have  not  disturbed  the 
current  name  Dorippe,  preferring  to  follow  Rule  44  h  of  the  Rules 
of  Nomenclature  adopted  l)y  the  International  Zoological  Con- 
gress held  in  Paris,  1889,  which  says :  "  Le  nom  attribue  <x  chaque 
genre  et  a  chaque  espece  ne  pent  etre  que  celui  sous  lequel  ils 
ont  ete  le  plus  anciennement  designes,  a  la  condition  :  h. — Que 
Fauteur  ait  effectivement  entendu  appliquer  Ics  regies  de  la 
nomenclature  binaire." 

8.  Preoccupied  names. — The  following  new  generic  names  are 
proposed  for  names  preoccupied  in  the  same  kingdom  : 

Pieduma'\  for  Amorphopus  Bell,  1858.  (Amorphopus  Schonherr, 
'  in  litt.,'  (4en.  Cure,  V,  ii,  577, 1840,  given  as  a  synonj-m  of  Calo- 
dromus;  also  Serville,  Hist.  Nat.  des  Insectes  Orthopteres,  Paris, 
1839,  teste  Agassiz.) 

jEpinusX  for  Apocrcmnus  A.  Milne  Edwards,  1878.  (Apocrcm- 
nus  Fieber,  Wien  Ent.  Monschr.,  II,  320,  1858,  Hemiptera.) 

*Proc.  Zool.  Soc.  London,  June  2,  1896,  pp.  G10-()U. 

f  llac(ho;j.a,  a  rudiment,  in  allusion  to  the  fifth  pair  of  legs. 

J  Alnsivog,  steep. 
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Carcinides  for  Carcinus  Leach,  1814.  {Cardnus  Latreille,  Pi-ec. 
Car.  Gener.  Insectes,  197,  1796,  Amphipoda.) 

Ci/cloxaathops  for  CycloxdntJuis  A.  Milne  Edwards,  1SG3.  (Oy- 
cloxanthus  Milne  Edwards,  D'Archiac's  Hist.  Prog.  Geol.,  IlL 
304  k,  1850,  fossil  Brachyura.) 

Tympnnomerus^  for  Dloxippe  de  Man,  1888.  (Dloxi.ppe  Thom- 
son, Fam.  Cerambycides,  355,  1860,  Coleoptera.) 

Ericerodes  for  Ericerus  Rathbun,  1893.  ( Erlcerus  Signoret,  1874> 
Coccidae,  teste  Cockerell.) 

Hypocolpus^  for  Hypocoelus  Heller,  1861.  (Hypoadus  Esch- 
scboltz,  Silbermann's  Rev.,  IV,  tab.,  1836,  Coleoptera,  teste  Gem- 
minger  and  Harold.) 

HapnlonotusX  for  Mnlacosomn  de  Man,  1879.  {Mnlacosoma 
Hiibner,  Verz.,  192,  1816,  Lepidoptera.) 

Dasygyms%  for  Nenrhynchus  A.  Milne  Edwards,  1879.  {Neo- 
rhynchus  Sclater,  Proc.  Zool.  Soc.  London,  1869,  147,  Aves.) 

Apiomithrax  \\  for  Phycodes  A.  Milne  Edwards,  1869.  (Phyeodes 
Guenee,  Spec.  gen.  d.  Lep.,  VT,  389,  1852,  Lepidoptera.) 

Eriph'ules  for  Pseuderiphln  A.  Milne  Edwards,  1880.  {Pseude- 
ripJiia  Reuss,  Denksch.  d.  k.  k.  Akad.  Wien,  XVII,  54, 1859,  fossil 
Brachyura.) 

Apias^  for  Pyria  Dana,  1851  ;  pyrum^  a  pear.  {Pyrin  Saint- 
Fargeau  and  Serville.  Encyc.  Meth.,  Entom.,  X,  494,  1825, 
Hymenoptera ;  ttv^,  a  fire.) 

Leurocydas"^'-''^^  for  Salacia  Milne  Edwards  and  Lucas,  1843.  (Sa- 
lacia  Lamouroux,  Hist.  Pol.  Coral.  Flex.,  212,  1816.) 

Thcrsandrus'\'\  for  Sisyphus  Desbonne  and  Schrannn,  1867. 
(Sisyphus  Latreille,  Encyc.  Meth.,  Entom.,  X,  438,  1825,  Coleop- 
tera; SysipJius,  1818;  Sisyphe,  1807.) 

Sphenomerides  for  Sphenoinerus  Wood-JNIason,  1891.  (Spheno- 
merus  Candeze,  Mon.  Elat.,  II,  1859,  Coleoi)tera.) 

*  Tofirrayov,  a  drum  or  tympanum  ;  ;j.ip(>^,  merus. 

•f'T-u,  under;  h'oX-o^,  a  hollow. 

X'A~a?yi'f,  soft;   vwro?,  Ijack. 

§  Aaffb?,  hairy ;   yuutv,  hmb. 

||\4'-;<*v,  a  pear;  M'dhrax. 

Tf'/J'-joi',  a  pear;    with  the  suffix  t.u.<;. 

**  Aeupo<i,  flat;  y.u/.Ao^,  circle. 

ft  The  son  of  Sisyphus. 
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Xanthias  for  Xanthodes  *  Dana,  May,  1852.  (Xanthodes  Guenee, 
Spec.  Gen.  d.  Lep.,  VI,  209,  Jan.,  1852,  Lepidoptera.  Noticed  in 
Bibliographic  de  la  France,  Jan.  10,  1852.) 

The  following  published  names  sliould  be  substituted  for  pre- 
occu{)ied  names : 

Pcdlcusf  Pliili])pi,  1838,  for  Ci/mopolin  Roux,  1828.  (Cyinopolia 
Lamouroux,  Hist.  Pol.  Coral.  Flex.,  292,  1816.) 

Podohuenia  Cano,  1889,  for  Ixion  Paulson,  1875.  (Ixion  Reitter, 
Verb.  Ver.  Briinn,  XT,  44, 1872,  Coleoptera,^de  Zool.  Rec,  1873.) 

Z>i7o^am?ms  Milne-Edwards,  1853,  for  Orthostoma  Randall,  1839, 
t\'pe  0.  dentata  Randall,  1839  ^=  Ddocarclnus  midtidentntas  von 
Martens,  1869.  ( Orthostoma  Ehrenberg,  Symbolse  Physicte,  Anim. 
Evert.,  Decas  Prima.  1831,  Vermes.) 

Kaempferia  suggested  but  not  adoi)ted  by  Miers,  1886,  for  Ala- 
crocheira  de  Haan,  1839, '  preoccu})ied.'  (Macrochira  Meigen,  111. 
Mag.,  1803,  Diptera.  Macrocheirus  Schonherr,  Gen.  et  Spec.  Cur- 
cul.,  1838,  Coleoptera,  concerning  which  he  says  '  Macrocheira 
Nov.  Gen.  et  Spec.  Dom.  de  Haan  in  Litteris.') 

The  following  may  be  used  for  names  preoccupied  though 
with  different  gender  terminations  : 

Rhodla  Bell,  1835,  for  Herbdla'Uilne  Edwards,  1834.  (Hcrh- 
sthim  Leach  in  Desmarest,  Diet.  Sci.  Nat.,  XXVIII,  301,  1823, 
Macrura.) 

Grapsilhis  MacLeay,  1838,  for  Trapezia  Latreille,  1825.  (Trape- 
zium Humphrey,  Mus.  Calonnianum,  1797,  Mollusca.) 

HypopeltariumX  Miers,  1886,  for  Peltarion  Hombron  and 
Jacquinot,  1852?  {Peltarlum.  G.  Fischer  de  Waldheim,  Bull. 
Soc.  Imp.  Nat.  Moscou,  XVII,  part  1,  106,  1844,  Coleoptera.) 

Eiiry  pan  open  f^%  A.  Milne  Edwards,  1880,  for  Panopeus  Milne 
Edwards,  1834.     (Panopea  Menard,  Ann.  Mus.,  IX,  135,  1807, 

*Ortmann,  Zool.  Jahrb.,  Syst.,  YII,  Heft  .3,  443,  1893,  unites  Xanthodes 
with  Xantho. 

t Since  the  publication  of  my  'Synopsis  of  the  American  Species  of 
Palicus  Philippi  (=  Cijmopolla  Roux),'  pp.  93  to  99  of  these  Proceedings, 
Professor  Jeffrey  Bell  and  Dr.  Hilgendorf  have  kindly  sent  me  copies  of 
the  original  description  of  Palicus.  Though  brief,  it  agrees  with  Ci/mo- 
polia.  Dr.  Philippi  was  doubtless  soon  convinced  of  the  identity  of  his 
genus  with  the  earlier  one,  as  the  complete  description  and  figure  which 
he  promised  to  publish  in  Wiegmann's  Archiv  never  appeared. 

X  Hypopeliarium  was  substituted  by  Miers,  ISS'i,  for  Peltarion  (name 
preoccupied)  and  has  been  in  use  ever  since. 

§  Admitting  that  Eurytium  Stimpson,  1859,  is  a  distinct  genus. 
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Mollusca.)  Paaopeci  is  the  name  of  one  of  the  Nereids.  Cancer 
Panoiw.  Herbst,  from  which  the  name  Panopeas  was  derived, 
doul)tless  referred  to  the  same  character. 

EngonionotaSj^  nov.,  for  Cosmonotas  Adams  and  Wliite,  1847. 
{Cosmonota  Dejean,  Catal.  Coh,  3d  ed.,  1833.  I  have  seen  only 
the  reprint  of  the  3d  ed.,  1837.) 

Charybdella,  nov.,  for  C'ronius  Stimpson,  1860.  {Cronia  H.  and 
A.  Adams,  Gen..  I,  128,  1858,  Mollusca.) 

Eaxanthopsis,  nov.,  for  Eaxaathus  Dana,  1851  ^=  Melissa  Sir i\.h\, 
1861.  (Ewxanthe  }liihnei\Yerz.,  "id,  1816,  Lepidoptera,  Melissa 
Smith,  1854,  Cat.  Brit.  Mus.,  II.  279.  Hymenoptera.) 

Raphnnotus,^  nov.,  for  Fahia  Dana,  1851.  (Fa.hius  Duncan, 
Foreign  Butterflies,  167,  1837,  teste  Scudder.) 

Leucocarcinus,X  nov.,  for  Leucisca  MacLeay,  1838.  {Leaciscus 
Cuvier,  Regne  Animal,  ed.  1, 194,  1817,  Pisces.) 

Zalasius,%  nov.,  for  Trichiade  Haan,  1841.  (Tv'ic/mf.s'Fabricius, 
Sys.  Entom.,  40,  1775,  Coleoptera.) 

Tiiose  names  which  are  spelled  alike  except  for  their  termi- 
nation and  have  different  meanings  are  not  considered  the 
same,  e.  </.,  Achivas  Leach,  1817,  is  not  displaced  by  Achxa 
Hiibner,  1816,  both  being  proper  names.  The  same  is  true  of 
A^emaiisa  A.  jMilne  Edwards,  1875,  and  Neiiumsus,  Stal,  1865. 

9.  Names  given  simultaneously  to  different  genera. — Acanthodes 
was  })roposed  by  de  Haan,  1833,  for  a  genus  of  crabs.  The  same 
name  was  used  by  Agassiz,  Jul}'',  1833,  for  a  genus  of  fishes;  it 
was,  however,  substituted  for  his  Acanthoessus,  1832.  For  this 
reason,  and  because  it  cannot  1)6  proved  that  Acanthodes  de  Haan 
is  of  later  date,  it  seems  best  to  preserve  the  name  for  the  crus- 
tacean genus. 

'r/iia.  licach,  1815,  l)ears  tlie  same  date  as  Thia  Oken,  Lehr. 
Naturg.,  3"^  Theil,  V  Al)th.,  a  genus  of  Vermes.  Thia  Oken 
a[)pears  in  a  scheme  of  classification  on  p.  xiii,  and  in  the  index 
or  '  Register'  at  the  end  of  the  same  work  (p.  xvii),  but  not  in 
the  body  of  the  work,  where  it  is  called  Amphinome  (teste  Faxon). 
It  is  impossiljle  to  tell  which  genus,  Oken's  or- Leach's,  was  first 
])ublished,  but  as  the  former  is,  I  believe,  a  synonym,  and  })er- 

*  Eyyor^u)'^,  angular  ;   vwr^s",  back. 

f  Pa0rj,  suture;    vwrr;9,  back. 

;{;  . I £0X09,  white;   /.a/r/.{y<i';^  crab. 

§  .birrrof,  bairy  ;   r«,  hitensive  pretax. 
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liaps  Wcia  never  used  except  li}'  Oken,  the  name  Thia  may 
properly  be  used  for  the  crustacean  genus. 

Krnussia  was  used  l)y  Dana  for  a  genus  of  crabs,*  and  liy 
Davidson  for  a  genus  of  niolluskst  in  the  same  month  of  tlie 
same  year,  May,  1S52 ;  but  Davidson  in  1859  changed  his 
Krans-ua  to  Kr(iii>isiiia,  acknowledging  the  priority  of  Dana's 
genus. 

10.  Oiiglaal  oiiho(jraj)hij  to  he  preserved  except  in  case  of  typo- 
graphical error. — According  to  Canon  XL  of  the  A.  0.  U.  Code, 
we  should  write  Ethusa  not  ^thusa,  ^thra  not  (JiJthra^  Eriocheir 
not  Eriochirus,  Podophtahmis  not  Podophthalmas,  Zosiinu.s  not 
Zozymus,  Lophozozymus,  Steaorynchus,  Dorynchus,  Loxorynchus, 
Pyromnia  Stimpson,  1S71,  not  Apiomaia  von  Martens,  1873. 
Goneplax  Leach,  Edin.  Encyc,  VII,  1814,  was  spelled  Goneplat 
on  p.  393,  Goneplax  on  p.  430.  The  first  form  may  be  consid- 
ered a  typograi)hical  error.  Goneplax  was  so  used  by  Leach  in 
1815;  in  1816  written  Gonoplax;  since  that  time  both  Goneplax 
and  Gonoplax  b}^  different  authors. 

*Proc.  Acad.  Nat.  Sci.  Phila.,  VI,  86. 
t  Ann.  Nat.  Hist.,  (2)  IX,  369. 
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TWO  NEW  PLANTS  FROM  MOUNT  MAZAMA,  OREGON. 
BY  FREDERICK  V.  COVILLE  AND  JOHN  B.  LEIBERG. 


Arenaria  pumicola,  sp.  nov.* 

Plant  formino;  a  rather  loose  tuft,  commonly  6  to  12  cm.  high,  from  a 
caudex  with  a  deep  tap-root  and  with  naked  ascending  branches  com- 
monly 1  to  2  mm.  in  thickness  ;  stem  erect,  smooth  below,  glandular-hairy 
above,  with  commonly  1  to  3  pairs  of  cauline  leaves ;  basal  leaves  numer- 
ous, about  0.5  to  0.7  mm.  wide  by  10  to  20  or  even  30  mm.  long,  glabrous, 
glaucous,  entire  to  remotely  or  sometimes  even  closely  denticulate  on  the 
margin,  abruptlj^  and  rather  bluntly  acute  at  the  apex,  the  cauline  leaves 
similar  but  about  twice  as  broad  and  seldom  more  than  10  or  12  mm. 
long;  inflorescence  at  the  first  flowering  compact,  in  age  open,  the 
branches  of  the  cyme  and  often  the  midribs  of  the  sepals  glandular- 
hairy  ;  bracts  ovate,  acute  to  acuminate,  scarious,  glabrous ;  sepals  2  to  3 
or  sometimes  even  4  mm.  long,  ovate,  with  a  sharply  defined  midrib  and 
broad  scarious  margins,  acute  or  through  the  expansion  of  the  margins 
obtuse ;  ]ietals  about  twice  as  long  as  the  sepals,  cuneate-oblanceolate, 
emarginate  or  erose  at  the  usually  truncate  apex  ;  stamens  about  as  long 
as  the  petals,  the  anthers  connnonly  purple;  ovary  globose;  capsules  at 
maturity  probably  nearly  twice  as  long  as  the  calyx  ;  mature  seeds  not 
seen. 

Type  specimen  in  the  United  States  National  Herbarium,  collected 
August  13,  1896,  at  Crater  Lake,  Oregon,  at  an  altitude  of  2180  meters,  by 
Frederick  V.  Coville  and  John  B.  Leiberg,  No.  349. 

This  ])lant  appears  to  be  most  closely  related  to  Arenaria 
aculeata  Wats.,  differing  in  the  naked,  ascending,  subterranean 
caudex  branches  bearing  the  congested  foliage  in  tufts  at  their 

*0n  the  ground  of  euphony  the  combination  of  letters  kic,  which  in 
strict  etymological  practice  would  occur  in  this  word,  has  been  reduced 
to  ic. 
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ends;  the  leaves  not  very  stiff' and  with  only  an  aj)ru[>t,  very 
short,  and  scarcely  ])ungent  liorny  apex  ;  and  the  sepals  with 
the  green  median  portion  rather  narrow,  usually  abrut^ly  de- 
limited l)y  the  broad  hyaline  margins,  and  conmionl_y  with  little 
tendency  to  l)e  striate  when  dry.  Arenarla  acAileala  is  a  ]ilant 
with  spreading,  })rocumbent,  matted  stems  retaining  their  more 
scattered  widely  spreading  dead  foliage  for  several  years;  the 
leaves  stiff,  tapering  at  the  ajiex  into  an  extremely  sharp  horny 
spine;  and  the  sepals  with  a  broad  midrib  not  usually  sharply 
delimited  and  when  dry  commonly  3  to  5-striate.  In  the  field 
the  plants  are  at  once  distinguishable  b}^  their  strikingly  differ- 
ent habit  and  by  the  difficulty  of  handling  acaleata,  the  leaves 
of  wdiich  readily  pierce  the  skin,  a  difficulty  which  was  not  ex- 
perienced in  the  case  of  intviicola. 

Our  plant  is  a  characteristic  species  of  the  open  slopes  of 
pulverized  pumice-stone  about  the  rim  of  Crater  Lake,  Mount 
Mazama,  Oregon,  and  specimens  in  the  National  Herbarium 
collected  by  Lemmon  in  1S75  show  that  it  occurs  also  in  north- 
eastern California.  Arenaria  acidcuta  ranges  from  the  plateau  of 
northern  Arizor.a  through  the  mountains  of  Nevada  and  Utah 
to  those  of  southwestern  Idaho  and  eastern  Oregon. 

Our  plant  bears  considerable  resemblance  to  some  herliarium 
specimens  which  are  refert"ed  to  Arenaria  conf/esta  sn.bcongesta 
Wats.,  but  the  type  of  that  complex  of  forms  differs  in  its  spread- 
ing instead  of  erect  leaves,  slenderer  and  more  persistently  leafy 
branches  of  the  rootstock,  longer  calyx  (about  5  mm.)  and  gla- 
brous stems  and  intlorescence. 

Cardamiiie  bellidifolia  pachyphylla,  v:ir.  nov . 

Plant  wholly  (lovi)i(l  of  imbesceuce,  low,  4  to  S  cm.  lii.u;!i,  from  a  l>ruiu"li- 
iiig  caudex  commonly  2  nim.  thick,  and  with  a  deep  ta])  root,  the  branches 
usually  short,  but  sometimes  long  and  fiexuous  ;  leaves  mostly  gathered 
in  subrosulate  tufts  at  the  ends  of  the  caudex  brandies,  the  blades  fleshy 
in  texture,  even  the  midrib  nearly  obliterated,  6  to  12  or  even  16  mm. 
long,  obovate  to  narrowly  oblong,  rounded  at  the  apex,  entire  or  with 
an  indistinctly  defined  lobe  on  either  side  toward  the  apex,  abruptly  or 
gradually  narrowed  into  petioles  1  to  3  cm.  in  length  and  purplish  at  the 
base  or  throughout ;  flowering  stems  short,  erect,  1  or  2  from  each  branch 
of  the  caudex,  3  to  5  cm.  high,  leafless  or  bearing  one  or  two  short- 
petioled  oblanceolate  or  obovate  leaflets ;  inflorescence  a  short  terminal 
raceme,  the  flowers  seldom  more  than  10,  on  jiedicels  commonly  5  to  10 
mm.  long;  sepals  2  to  3  mm.  long;  petals  a  little  more  than  twice  as 
long,  spatulate,  obtuse,  white  or  rose-colored-;  siliques  about  3  cm.  long 
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and  1.5  mm.  wide,  faptijiriately  erect  on  the  slender  ascendina:  pedicels,  the 
styles  exceeding  the  valves  by  about  2  mm.  ;  seeds  in  one  row,  oblong, 
fiat,  not  winged,  often  margined  at  the  distal  end,  about  2  mm.  long  by 
1  to  1.2  mm.  wide,  tlie  cotyledons  accumbent. 

Type  specimen  in  the  United  States  National  IIerl)arium,  collected 
.\ugust  lo,  ISUG,  at  Crater  Lake,  Mount  Mazania,  Oregon,  at  an  altitude 
of  2:500  meters,  by  Frederick  V.  Coville  and  John  B.  Leiberg,  No.  420. 

The  tyi)ical  form  of  Cardnmine  bellidifoltd  is  a  less  robust  plant, 
slenderer  throughout,  the  caudex  and  its  branches  commonly 
about  1  mm.  thick  ;  the  leaves  of  a  light  green  color  and  thinner 
texture,  with  venation  (;learly  evident  on  the  back,  at  least  in 
dried  specimens,  and  the  petioles  apparently  always  green 
throughout ;  the  capsules  about  2  cm.  long,  their  styles  exceeding 
the  valves  by  about  1  mm. ;  the  fruiting  pedicels  seldom  exceed- 
ing 6  mm.,  usually  less  than  5  mm. ;  and  the  seeds  commonl}'- 
1  by  1.5  mm. 

Gdrdamine  bellidifolia,  a  circum[H)lar  plant,  is  known  s[)aringly 
in  the  Western  Hemisphere  from  Greenland  to  the  islands  of 
Bering  Sea,  southward  to  the  \\'hite  Mountains  of  New  Hamp- 
shire, the  Rocky  and  Selkirk  IMountains  of  British  Columbia,  and 
the  Cascade  Mountains  of  Washington.  As  indicated  by  both 
American  and  European  specimens,  it  is  a  plant  of  humid  ha1)i- 
tat,  often  if  not  always  growing  in  moss}'  places  and  on  granitic 
soil.  C.  beUidlfuli.a  pac.hyphjlla  occupies  geogra[)hically  a  position 
contiguous  to  the  westernmost  arm  of  southern  montane  exten- 
sion of  C.  hellidifolla,  niitnely .the  Cascade  Mountains  of  southern 
Oregon  and  adjacent  isolated  peaks  in  northern  California.  The 
soil  on  which  it  grows  at  Crater  Lake,  where  it  occurs  on  the 
rock}^  slopes  of  the  Watchman,  is  a  ])ulverized  pumice.  This, 
althougli  in  early  spring  well  sup})lied  with  moisture  from  the 
melting  snow,  soon  becomes  very  dry  at  the  surface  and  supports 
onl}^  a  scanty  vegetation,  even  mosses  being  almost  entirely  want- 
ing. Doubtless  on  Lassen  Peak  and  Mount  Shasta,  both  of  which 
are  volcanic  cones,  it  finds  a  similar  soil.  Under  these  condi- 
tions it  appears  to  have  differentiated  from  the  typical  C.  bellidi- 
folid.  by  sending  down  a  deeper  tap-root  for  moisture  and  l)_y 
developingthicker  leaves  to  accommodate  itself  to  drier  surround- 
ings and  reduced  trans})iration. 
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NOTES  ON   THE   NOMENCLATURE  OF   FOUR  GENERA 
OF  TROPICAL  AMERICAN  MAMMALS. 

BY  T.  S.  PALMER. 


It  is  generally  admitted  that  stability  in  nomenclature  can 
only  be  attained  by  adhering  strictly  to  the  law  of  priority  and 
adopting  the  earliest  available  name  for  each  genus  and  species. 
Some  of  the  early  writers  used  native  names  as  generic  designa- 
tions of  mammals  and  birds,  but  such  terms  were  rejected  almost 
without  exception  by  certain  zoologists,  who  maintained  that 
only  scientific  names  of  classical  origin  should  be  used.  Illiger, 
and  to  a  less  extent  Cuvier,  were  leaders  in  the  reform  against 
'  barbarous  '  names,  and  in  carrying  out  their  views  did  not  hesi- 
tate to  replace  earlier  names  l)y  others  which  tliey  deemed  more 
appropriate.  As  their  classification  of  mammals  and  l)irds  was 
very  generally  adopted,  their  nomenclature  was  accepted  with- 
out question.  At  present,  however,  derivation  is  considered  of 
much  less  im[)ortance  than  })riority,  and  one  recent  writer,  Liais, 
has  even  gone  so  far  as  to  maintain  that  in  the  case  of  South 
American  species  scientific  names  derived  from  Indian  names 
are  preferable  to  any  others.  It  must  be  admitted  that  no  valid 
objections  can  be  urged  against  barbarous  names  when  such 
genera  as  Alactaga,  Avnhi,  Babirussa,  Coendou,  Indri,  Linsanga, 
and  many  others  receive  general  recognition. 

Some  of  Cuvier's  and  Illiger's  genera  have  already  been  aban- 
doned in  favor  of  earlier  ones,  but  there  are  still  several  others, 
as  TatiLsin,  Dicotjjles,  Cercoleples,  and  Chryfiothix,  which  are  unfor- 
tunately antedated  by  valid  names.  The  nine-banded  arma- 
dillo was  placed  in  a  distinct  group,  Tatusie,  by  Cuvier  in  1822, 
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but  the  name  was  not  published  in  Lathi  form  until  1827,  when 
it  appeared  in  Lesson's  '  Manuel  de  Mamnialogie,'  p.  309.  As 
early  as  1803,  Blumenbach  named  tlie  same  species  2\du  novem- 
cinda,^  and  in  1809  figured  it  under  the  same  designation  in  his 
'Abl)ildungen  Naturhistorischer  Gegenstiinde,'  No.  83.  Tatu, 
having  at  least  24  years  priority,  should  therefore  replace  Taiusia. 

The  peccaries  are  almost  universally  placed  in  the  genus  Dico- 
tijles  erected  by  Cuvier  in  1817,  but  in  1814  Fischer  proposed 
T(ujassu,f  a  modified  form  of  the  native  name,  for  the  same 
group.  Fischer  recognized  two  species,  Ta.yassu  pecari,  based 
on  Sas  tajacu  of  Linnoeus,  and  Taijassu  patlrn.  He  gave  full  ge- 
neric and  specific  descriptions  and  a  list  of  synonyms  for  each 
species.  To  see  that  Tayassu  pecari  and  T.  pntira  were  intended 
as  scientific  and  not  as  vernacular  names,  it  is  only  necessary  to 
notice  that  they  are  used  in  precisely  the  same  way  as  Siis  sethi- 
opicus,  Tapirus  americanus,  and  man}^  others  on  the  pages  imme- 
diately preceding  or  following  the  descriptions  of  these  s^^cies. 
Dkotyles  therefore  becomes  a  synonym  of  Tayassu  and  necessi- 
tates a  change  in  the  family  from  Dicotylidas  to  Tayassuidae. 

The  kinkajou  of  tropical  America  is  usually  known  as  Cerco- 
lejites,  although  it  has  at  least  3  earlier  names  (Potos  Cuvier  and 
GeofTroy,  1795,  Kinkajou  Lacepede,  1801,  and  Caudivolvulus  Du- 
meril,  1806),  which  were  given  as  synonyms  of  Cercoleptes  by 
Illiger  when  he  redescribed  the  genus  in  1811.  All  of  these 
genera  were  based  on  tlie  same  species,  and  Potos  X  should  be 
adopted  as  the  earliest  available  name. 

Kaups  genus  Chrysothrix,  described  in  1835  for  the  small 
sqnirrel  monkeys,  is  also  antedated  by  the  native  name  Saimiri, 
Avhich  was  used  as  a  subgenus  by  Voigt  in  1831.  §  Voigt  pub- 
lished the  species  as  Simia  (Saimiri)  sciurea,  and  his  Saimiri 
should  have  preference  over  the  later  Chrysothrix. 

*Handbach  der  Naturgeschichte,  7te  Auflage,  1803,  105-106;  lOte  Aus- 
gabe,  1821,  111.  The  first  edition  of  this  work  appeared  in  1779,  and  the 
name  may  have  been  published  much  earlier  than  1803,  but  I  have  not 
been  able  to  examine  any  of  the  first  six  editions. 

tZoognosia,  III,  1814,  pp.  284-289. 

X  Methode  Mammalogique  in  Mag.  Encyclopedique,  lere  ann^e,  II, 
1795,  p.  187. 

?  Cuvier's  Thierreicli,  I,  1831,  p.  95. 


Vol.  XI,  pp.  175-178  July  1,  1897 

PROCEEDINGS  X 


BIOLOGICAL  SOCIETY  OF  WASHINGTO 


f-. 


A   NEW   FUR-SEAL   OR   SEA-BEAR    (ARCTOCEPHALUS 

TOWNSENDI)  FROM  GUADALUPE  ISLAND, 

OFF  LOWER  CALIFORNIA. 

BY  C.  HART  MERRIAM. 


During  the  recent  international  discussion  respecting  the  seals 
of  Bering  Sea,  the  matter  of  the  distribution  of  the  Northern 
Fur-seal  (Callorhimis  vrsinus)  lias  received  closer  attention  than 
heretofore,  and  questions  have  arisen  as  to  the  southernmost 
range  of  the  species  in  the  past. 

It  had  been  known  for  many  years  that  colonies  of  fur-seals 
inhabited  parts  of  Guadalupe  and  the  San  Benito  Islands,  off 
the  coast  of  Lower  California,  and  these  seals  Avere  commonly 
assumed  to  be  the  northern  species — the  same  that  breeds  in 
such  numbers  at  the  Pribilof  Islands  in  Bering  Sea.  But  it 
seemed  to  me  a  violation  of  the  known  laws  of  geographic  dis- 
tribution that  a  species  adapted  to  the  arctic  climate  and  cold 
waters  of  Bering  Sea,  and  even  there  requiring  constant  fogs  to 
protect  it  from  the  feeble  rays  of  the  sun,  should  lie  able  to  breed 
under  clear  skies  on  the  subtropical  islands  of  Guadalupe  and 
San  Benito. 

During  the  sessions  of  the  Bering  Sea  Joint  Commission,  in 
Februar}^  and  March,  1892,  I  made  bold  to  express  the  opinion 
that  the  fur-seal  which  breeds  on  these  islands  would  prove  to 
be,  not  the  northern  species  Ijclonging  to  the  genus  CaUorhinus, 
but  a  southern  species  belonging  to  the  genus  ArdocephalKS.  No 
specimens  were  at  liand  for  examination,  but  through  the  co- 
operation of  the  Department  of  State  and  Fish  Commission  I 
was  enabled  to  send  a  small  boat,  in  direct  charge  of  INlr.  C.  H. 
Townsend,  on  a  special  mission  to  Guadalupe  Island. 

^Ir.  Townsend  sailed  from  San  Diego  on  Ma}'  14,  1892,  reached 
Guadalupe  on  the  16th,  and  remained  there  until  the  27th.     He 
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saw  seven  fur-seals  and  shot  one,  which  sank  before  it  could  be 
recovered.  The  trip  was  made  too  early  in  the  season  to  find 
the  seals  on  shore.  A  locality  was  visited  where  it  was  known 
that  a  large  number  had  been  killed  a  few  years  previously,  and 
here  four  skulls  were  obtained.  These  skulls  were  immediatel}' 
sent  to  Washington  and  on  their  arrival  were  examined  by  Dr. 
J.  A,  Allen,  Dr.  Theodore  Gill  and  myself,  and  proved,  as  had 
been  suspected,  to  belong  to  the  genus  Ardocephalus.  A  joint 
note  to  this  effect  was  published  by  us  in  the  Fur-Seal  Arbitra- 
tion, Appendix  to  the  Case  of  tJie  United  States,  vol.  I,  p.  586,  1892. 
In  the  same  volume  (p.  373)  Dr.  Allen  expresses  the  belief  that 
the  skulls  in  question  represent  an  undescribed  species.  The 
northernmost  locality  from  which  the  genus  had  been  previously 
recorded  is  the  Galapagos  Islands  under  the  equator,  about  2500 
miles  southeast  of  Guadalupe. 

In  his  manuscript  report  on  the  Guadalupe  trip  Mr.  Townsend 
states  :  "  Guadalupe  Island  is  thoroughly  volcanic  and  there  are 
caves  b}''  the  dozen  along  every  mile  of  the  shoreline  which  were 
once  the  retreats  of  thousands  of  fur-seals.  On  the  afternoon  of 
May  17  we  saw  four  seals  swimming  some  distance  off  shore. 
Two  of  these  we  believed  to  be  fur-seals,  but  could  not  get  within 
shooting  distance,  although  we  tried  for  an  hour.  The  other 
two,  seen  later,  were  undoubtedly  Zalophus.  No  seals  whatever 
were  found  on  the  rocks.  .  .  .  On  May  22  we  examined 
SW  Point  and  the  three  islands  or  rocks  south  of  it.  On  the 
most  southerly  rock  we  found  a  band  of  Zalophus,  about  tliirty 
in  number,  hauled  out.  There  were  no  fur  seals  among  them. 
Passing  the  point,  we  continued,  pulling  in  the  dory,  the  schooner 
lying  to  off  shore,  up  the  west  side  of  the  island  about  eight 
miles,  where  we  anchored.  In  the  evening  we  visited  the  sjjot 
where  Borges  and  Sisson  had  killed  two  or  three  hundred  fur- 
seals  about  ten  years  before.  Only  a  few  weather-worn  skulls 
were  found,  which  we  gathered  for  shipment  to  Washington. 
The  next  day,  May  23,  we  hunted  along  shore,  in  the  boat  as 
usual,  as  far  as  the  next  })oint  south  of  NW  Point  about  six 
miles,  the  schooner  keeping  well  off  shore.  At  10  AM.,  near  the 
outlying  rocks  ofi'  this  point,  we  found  what  seemed  to  be  a  male 
fur-seal,  perhaps  about  four  years  old,  asleep  on  the  water  witli 
his  fins  held  aloft  in  the  manner  so  characteristic  of  these  ani- 
mals. I  got  a  pretty  fair  shot  with  tlie  rille  but  missed.  Half 
an  hour  later  I  shot  a  female  fur-seal,  killing  it  instantly.  Be- 
fore we  could  get  the  hook  on  it,  it  sank  below  our  reach,  although 
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only  three  boat-lengths  away  when  shot.  The  water  was  i)er- 
fectly  clear  and  we  could  see  the  animal  sinking  when  we  reached 
the  bloody  spot  on  the  water.  It  began  to  sink  immediately  when 
shot.  \\"ith  an  extra  long  hook  we  might  have  reached  it.  We 
remained  in  the  neighborhood  for  an  hour,  but  no  more  seals 
were  seen.  While  lying  to  with  the  vessel  about  two  miles  oft' this 
point  the  Captain  saw  two  fur-seals  from  the  vessel,  but  was 
powerless  to  try  getting  them.  It  was  on  the  rocks  at  this  j)oint 
that  Capt.  Hunt  had  killed  a  pup  fur-seal  the  year  before  (1891)." 

In  addition  to  his  own  observations  Mr.  Townsend  collected 
from  California  sealers  some  very  important  information  respect- 
ing the  abundance  of  the  Guadalupe  fur-seal  and  the  numbers 
killed  in  recent  years.     This  may  be  summed  up  as  follows : 

In  1880  Capt.  Gieo.  W.  Chase,  of  San  Diego,  made  several  trips 
to  Guadalupe  for  fur-seals,  which  he  found  "tightly  packed  in 
the  caves  and  holes  [in  the  rocks]."  He  generally  fired  at  their 
eyes  in  the  darkness  of  these  places,  but  sometimes  used  candles. 
His  skins  sold  for  $15  each,  from  which  he  made  $2,200  in  1880. 
Tlie  same  man  (Capt.  Chase)  stated  that  about  a  3'ear  earlier  a 
Mr.  Borges  sold  his  catch  of  Guadalupe  sealskins  at  San  Fran- 
cisco for  over  $20,000  (the  rate  being  $10  to  $15  per  skin). 

In  1883  Capt.  Geo.  E.  Wentworth  killed  about  2,000  fur-seals 
on  Guadalupe.  Captain  Wentworth  states  that  several  other 
vessels  were  there  at  the  same  time,  and  that  the  Guadalupe  fur- 
seal  was  practically  [commercially]  exterminated  that  year — 
1883. 

In  1890  Capt.  Nelson  told  Mr.  Townsend  that  he  had  killed 
fur-seals  with  more  or  less  regularity  ever}'^  year  on  the  ex})osed 
shingle  beach  at  the  NW  end  of  Guadalui)e  Island,  where  he 
pursued  them  into  the  caves  and  killed  them  with  clubs. 

In  1891  Geo.  M.  Hunt,  of  San  Diego,  visited  Guadalupe  in  De- 
cember for  the  purpose  of  sealing  and  killed  5  fur-seals — 4  adults 
on  the  east  side  and  one  pup  on  the  northwest  side.  A  few 
others  were  seen  offshore. 

Recently  I  have  compared  the  skulls  collected  at  Guadalupe 
by  Mr.  Townsend  with  a  series  of  skulls  of  Arctocephalus  ausiralis 
or  philUpi  from  the  Galapagos  Islands,  also  collected  by  Mr. 
Townsend,  and  find  the  two  to  be  very  distinct  si)ecies.  In  view 
of  these  facts  it  seems  particularly  ai)propriate  that  the  new 
species  should  bear  Mr.  Townsend's  name,  which  I  take  pleasure 
in  bestowing  upon  it. 

The  material  on  which  the  new  species  is  based  consists  of  four 
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skulls  picked  up  on  the  beach.  One  t)f  these,  the  type,  is  an 
adult  male  which  has  lost  the  teeth  and  lower  jaw.  Another  is 
a  young  adult  female  with  both  jaws  and  all  the  teeth.  The 
remaining  two  are  very  imperfect,  lacking  both  the  jaws  and  face. 
The  species  seems  doomed  to  speedy  extermination,  and,  so 
far  as* known,  no  museum  in  the  world  has  a  single  specimen. 
It  is  hoped  that  our  National  Museum  will  be  able  to  secure 
complete  specimens  before  it  is  too  late. 

Arctocephalus  townsendi  sj).  nov.     Guadalupe  Fur-seal. 

Tyi>e  locality. — Guadalupe  Island,  off  Lower  California.  Type  No.  S3617, 
(^  ad.,  U.  S.  National  Museum.  Collected  on  the  beach  on  west  side  of 
Guadalupe  May  22,  1892,  by  C.  H.  Townsend. 

Cranial  characters. — Contrasted  with  skulls  of  Arctorepltalns  {ausiralli^  or 
jihiUipi)  from  the  Galapagos  Islands,  skulls  of  .1.  toimscndi  ditfer  in  some- 
what smaller  size;  much  shorter  rostrum;  shorter  nasals ;  larger  and 
more  freely  open  incisive  foramina;  heavier  and  shorter  ascending 
branches  of  premaxillfe,  which  do  not  push  backward  along  the  nasals 
as  in  iin.^lralis ;  smaller,  flatter,  and  smoother  audital  bulliie;  murli  nar- 
roii'L'r  and  more  deeply  excavated  palate;  narrower  postjjalatal  notch; 
broader  and  heavier  jugals;  broader  zygomatic  jtrocesses  of  maxilliB, 
which  are  expanded  to  form  a  broad  floor  under  the  anterior  half  of  the 
orbit;  larger,  broader,  and  more  rounded  anterior  nares  in  the  male,  and 
absence  of  sagittal  crest  lietween  frontals- 

The  most  important  characters  are  the  exceedingly  narrow  and  exca- 
vated palate,  flat  audital  bulla?,  short  and  thick  ascending  arm  of  i)re- 
maxilla,  and  broadly  expanded  zygomatic  root  of  maxilla,  forming  a  floor 
under  the  anterior  half  of  the  orbit.  There  are  also  tooth  characters  :  the 
first  n])[)er  molar  (5th  molariform  tooth)  is  mainly  i)Osterior  to  plane  of 
anterior  I'oot  of  zygoma;  both  upi)er  true  molars  are  double  rooted,  and 
the  last  upper  i)remolar  is  incompletely  double  rooted. 

In  the  female  of  tou')isendi  the  narrow  and  deeply  excavated  form  of  the 
jialate  is  even  more  emphasized  than  in  the  male,  and  the  postorbital 
constriction  is  very  m.ich  narrower  than  in  the  female  of  aii.^lnUis. 

Mea.'iHrenieiifs  of  ff'  Skidl  of  Arrt<iceph(diis  tonm.ne)idi  {tlie  type). 

Greatest  basal  length  (gnathion  to  occipital  condyles) 256 

Basal  length  (gnathion  to  basion) * 243 

Basilar  length  of  Hensel  (basion  to  incisors)   233 

Palatine  length  (gnathion  to  postpalatal  notch) 120 

Post])alatal  length  (postpalatal  notch  to  l)asion) 125 

Zygomatic  breadth 151 

Lateral  series  of  teeth  (canine  to  last  molar  inclusive) 88 

Distance  between  canines 22.5 

Distance  between  3d  pair  of  molariform  teeth   22.5 

Breadth  (anteroposterior)  of  zygomatic  root  of  maxilla  between  infe- 
rior lip  of  antorbital  foramen  and  orbit 21 
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A  NEW  EAT  OF  THE  GENUS  ANTROZOUS  FROM 

CALIFORNIA. 

BY  C.  HART  MERRIAM. 


U})  to  the  present  time  only  a  single  species  of  the  genus  An- 
troznus  has  been  recognized.  It  was  described  by  Le  Conte  in  1853, 
under  the  name  Vespcrtilio  pnlUdus,  from  a  specimen  said  to  be 
from  California.  But  later,  both  Baird  "^  and  Harrison  Allen  f 
state  explicitly  that  Le  Conte's  type  came  from  El  Paso,  Texas, 
where  it  was  collected  by  the  U.  S.  and  Mexican  Boundary  Com- 
mission. Moreover,  the  measurements  of  the  type  specimen 
show  that  it  is  the  Sonoran  desert  form — not  the  Californian. 

The  specimens  collected  in  Nevada  and  California  by  the 
Death  Valley  Expedition  in  1891  show  that  the  typical  form 
ranges  westward  from  El  Paso  over  the  Sonoran  deserts  of  the 
southern  part  of  the  Great  Basin  as  far  as  Owens  Valley,  at  the 
east  base  of  the  Sierra  Nevada,  and  that  another  form  occupies 
the  region  west  of  the  Sierra.  The  latter  was  described  by  me 
five  years  ago,  under  the  name  Antrozous  pallidus  pacificus,  but 
the  description,  along  with  a  number  of  others  of  new  mammals 
collected  li}-  the  expedition,  was  held  for  the  mammal  report, 
which  has  l)een  so  long  delayed  and  which  is  not  likely  to  V)e 
printed  for  another  year.  For  this  reason  it  is  thought  best  to 
pu])lish  the  description  in  advance  of  the  report,  and  it  is  pre- 
sented herewith. 

The  Biological  Survey  has  secured  a  fine  series  of  specimens 
of  Antrozous,  illustrating  its  distribution  from  Mexico  to  Oregon  ; 

*  Mexican  Boundary  Survey,  vol.  II,  part  II,  Mammals,  p.  5,  1859. 
t  Monograph  of  the  Bats  of  North  America,  p.  (59,  18(J4. 
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but  since  the  detailed  ranges  of  the  two  forms  will  be  given 
shortly  in  ^Nlr.  Gerrit  S.  Miller's  Monograi)hic  Revision  of  the 
Vespertilionida',  they  need  not  be  repeated  here. 

The  tyi^e  of  the  new  form  is  selected  from  three  specimens 
shot  l)y  me  at  old  FortTejon,  California,  on  the  evening  of  June 
28, 1891.  Two  of  these  three  specimens  were  females  containing 
large  embryos,  nearly  ready  for  l)irth. 

Antrozous  pallidus  pacificus  8ul>sp.   nov. 

Tijiw  from  old  Fort  Tejon,  Canada  dcslan  Uvas,  California.  No.  29815, 
(^,  U.  S.  Nat.  Mas.,  Biological  Survey  Coll.  Collected  June  28,  1891,  by 
C.  Hart  Merriam.     Original  No.  208. 

General  characters. — Similar  to  .1.  jnilliiJux  but  uniformly  larger  (forearm 
averaging  5  mm.  or  more  longer)  and  darker ;  ears  somewhat  narrower 
(breadth  18  or  less  instead  of  21  or  more)  and  less  convex  anteriorly,  with 
posterior  edge  of  upper  third  slightly  eniarginate  instead  of  straight. 

Color. — Ui)per  parts  ochraceous  butt",  strongly  washed  with  dusky  ; 
under  parts  rich  bulf  instead  of  whitish. 

Mcti.'oirenu'ii.ts  (of  type,  from  alcoholi(;  specimen). — Head  and  body,  70  ; 
tail,  43;  head,  25;  ear  from  external  basal  angle,  30;  tragus  fi-om  inner 
base,  10  ;  greatest  breadth  of  ear,  17.5;  forearm,  59  ;  thumb,  11  ;  3d  finger, 
93;  5th  finger,  73;  tibia,  21  ;   hind  foot,  13. 
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DESCRIPTION    OF   A   NEW   GENUS   AND   SPECIES   OF 
SPH.EPtOMID.E  FROM  ALASKAN  AVATEPvS* 

BY  HARRIET  RICHARDSON. 


The  dredgings  made  by  the  U.  S.  Fish  Commission  Steamer 
'Albatross'  off  the  Alaskan  coast  in  the  years  1888-1894  contain 
a  number  of  specimens  of  Spha3romid8e  which  evidently  belong 
to  a  genus  hitherto  undescribed.  Although  it  is  impossible  to 
refer  these  specimens  to  the  genus  Ancinus  of  Milne  Edwards, 
yet  they  are  more  closely  related  to  that  genus  than  to  any  other. 
They  resemble  Ancinus  in  the  possession  of  subchelate  hands 
terminating  the  first  and  second  pairs  of  gnathopods. 

Tecticeps  gen.  nov. 

Body  oval  and  some\yhat  flattened. 

Head  snbquadrangulav,  broader  anteriorly  than  posteriorly,  with  its 
anterior  and  lateral  margin.s  produced,  concealing 
the  antennaj. 

The  antennae,  which  are  entirely  hidden,  extend 
backward  and  lie  under  the  epimeral  plates  at  the 
sides  of  the  thorax. 

The  first  and  second  pairs  of  legs  are  subchelate ; 
the  first  pair  terminate  in  a  large  hand  and  finger, 
bearing  a  small  hook ;  the  second  pair  terminate  in 
a  more  irregularly  shaped  hand.  All  the  other  legs 
are  simple  in  structure. 

The  terminal  segnient  of  the  abdomen  is  tri- 
angular and  entire  and  is  pointed  at  its  extremity. 
The  uropoda  are  double-branched  and  lateral,  and 
resemble  closely  those  of  the  genus  Sphxroma. 


Fig.  9.  —  Tecticeps  cilas- 
censts.     X  2'%. 


*  Published  by  permission  of  the  Secretary  of  the  Smithsonian  Insti- 
tution. 
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This  genus  differs  from  the  genus  Ancinus  of  Mihie  Edwards  — 

1.  In  having  uropoda  with  two  hranches  instead  of  one. 

2.  In  having  the  ahdomen  entire  and  not  truncate  at  the  tip. 

8.  In  tlie  proniinent  projection  of  tiie  anterior  and  lateral  margins  of 
the  head. 

4.  In  the  concealment  of  the  anteiin;e,  which  are  verj-  conspicuous  in 
the  Ancinus. 

Tecticeps  alasceiisis  sj).  nov. 

Outline  of  ])ody  oval.  Surface  (jnite  smooth,  lint  covered  with  little 
points  of  depression. 

Head  large;  twice  as  long  as  any  one  of  the  thoracic  segments.     The 
anterior  margin  is  produced  in  a  way  to  conceal  the  antennae,  as  are  also 
the  antero-lateral  margins,  making  the  anterior  portion  of  the  head  in 
front  of  the  eyes  much  broader  than  the  posterior  portion,  and  forming 
very  acute  antero-lateral  angles.     This  frontal  margin  forms  a  very  broad 
obtuse  angle  with  its  apex  in  the  median  line.     On  either  side  of  this 
apex  to  the  antero-lateral  angle  this  portion  of  the  head  is  somewhat  de- 
pressed.    The  antennfe  are  not  conspicuous,  lying  concealed  beneath  the 
frontal  margin  of  the  liead.     The  first  pair  extends 
Chi:£n^j==>-       ^^  ^''^  iwsterior  angle  of  the  first  thoracic  segment ; 
its  flagellum  contains  ten  articles.     The  second  pair 
reaches  the  middle  of  the  second  segment ;  its  flagel- 
lum is  twelve-jointed.     The  eyes  are  dorsally  situ- 
ated on  the  i)Osterior  half  of  the  liead. 
Fig.  lo.-a,  Antenna  of        rpj^^  thoracic  Segments  are  about  equal  in  length. 

''f  2d  iiair     X  s-^         "^^'^  ^^"^^  *^"^  extends  laterally  around  the  posterior 

portion  of  the  head,  forming  a  broad  plate  at  the  side 

of  the  segment.     The  epimera  of  all  the  segments  are  about  twice  as  broad 

as  long,  with  the  exception  of  those  of  the  fifth  segment,  which  are 

nearly  square  and  very  conspicuous. 

The  first  segment  of  the  abdomen  has  three  suture  lines,  and  its  pos- 
terior margin  jirojects  down  at  the  sides  over  the  terminal  segment.  The 
terminal  segment  is  triangular,  and  has  a  very  pointed 
extremity.  The  uropods  differ  considerably.  The  in- 
ner one  is  In'oad  and  tai^ering.  and  does  not  reach  the  tip 
of  the  abdomen.  The  outer  one  is  slender  and  shar))ly 
pointed,  and  extends  beyond  the  abdomen. 

The  first  pair  of  legs  are  subchelate,  as  are  also  ,the 

second  pair.     In  the  first  jiair  the  propodus  is  large  and 

oval  in  shape,  and  bears  in  the  imlma  a  row  of  stiff  Fig.  n.-a,  Mandi- 

bristles  at  regular  intervals  and  pointing  obliquel  v  in  the      ^^^  '  *'  Mandibu- 
.  .  ,  .,  .,  ■    ,  e  a  -1-         "   ■    i.-  lar  appendage. 

same  direction,  wlule  a  thick  row  of  hue  cilia,  pointing  ^  ^,/ 

^   5/3- 

ol)liquely  in  the  oi)posite  direction,  cross  these  almost  at 
right  angles.     The  dactylus  terminates  in  a  single  hook,  at  the  base  of 
which  two  smaller  hooks  are  situated.     In  the  legs  of  the  second  pair  the 
propodus  is  irregular  in  shape   with   an    indication    of  a   rudimentary 
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))olle\-.  There  are  no  hairs  or  bristles  in  the  palnia.  The  legs  of  the 
tiiinl,  fourth,  and  fifth  pairs  present  nothing  unusual  in  structure,  but 
resemble  the  ambulatory  legs  common  to 
this  family.  In  the  si.xtli  and  seventh 
pairs  the  structure  is  the  same  as  that  of 
the  preceding  legs  of  the  third,  fourth, 
and  fifth  pairs,  but  with  an  increasing  dis- 
proportion in  the  length  of  the  propodus 
and  dactylus.  In  the  seventh  pair  of 
legs  these  joints,  but  more  especially  the 
propodus,  attain  a  size  most  conspicuous 
for  their  length.  Tiie  ])ropodus  becomes 
over  3.}  times  longer  than  the  carpus 
Avhich  immediately  precedes  it. 

Color.— The  color  varies  fromdark  brown 
to  yellow,  more  or  less  dotted  with  black. 
In  the  darker  specimens  the  epimera  and 
the  uropods  are  almost  white,  with  scat- 
tered spots  of  black.  Other  specimens 
are  brown  with  markings  of  red,  and 
some  are  blaish-gray  in  color  tinged  with 
brown  or  orange. 

Type. — The  type  specimen  was  f<jund  at 
Station  3515,  latitude  59°  59^  N.,  longitude 
167°  53^  W.,  at  a  depth  of  13  fathoms. 
Catalogue  No.  20031. 

Distribiiiion.— This  species  extends  all 
along  the  coast  of  Alaska,  having  been 
found  at  the  following  stations:  Station 
3272,  north  of  Amak  Island  (31  fathoms) ;  ^''^-  '^■ 
Station  3297,  oft"  Cape  Menchikoft"  (26 
fcithoms) ;  Station  3246,  south  of  Hage- 
meister  Island  (171  fathoms);  Station 
2841,  North  Head,  Akutan  Island  (56 
fathoms) ;  Station  3248,  otF  Bristol  Bay 
(21  fathoms) ;  Station  3600,  on  the  coast  of  California  (9  fathoms). 


-a.  Leg  of  ist  pair.     X  5?^. 

b.  Last  two  joints  of  same. 

X  10?^. 

c.  Leg  of  2d  pair.     X  55^- 
(/.  Leg  of  3d  pair.     X  5%- 
e.  Leg  of  6th  pair.     X  5?^. 
/  Leg  of  7th  pair.     X  5%- 
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DESCRIPTION  OF  A  NEW  BASSARISCUS  FROM  LOWER 

CALIFORNIA,   WITH    REMARKS    ON 

'  BASSABIS  RAPTOR '  BAIRD. 

BY  C.  HART  MERR[A:\r. 


Among  the  mammals  obtained  on  Es])iritu  Santo  Island  by 
Mr.  J.  E.  McLellan,  in  August,  1895,  are  three  specimens  of  Bns- 
snriscus  belonging  to  an  apparently  undescribed  species.  The 
animal  is  decidedly  smaller  and  grayer  than  B.  astiitus  flavus 
Rhoads,  its  nearest  known  relative,  and  differs  also  in  cranial 
and  dental  characters.  It  lives  among  the  rocks  near  the  beach, 
and  is  said  to  feed  on  crabs. 

Bassariscus  saxicola  sp.  nov. 

Ti/pi'  from  Espiritu  Santo  Island,  Lower  California.  No.  79031,  9  old, 
U.  S.  Nat.  Mils.,  Biological  Survey  Coll.  Collected  August  19,  1895,  by 
J.  Ellis  McLellan.     Original  No.  1438. 

General  characters. — Similar  to  B.  astittas  flavus,  l)ut  smaller  and  grayer; 
tail  more  slender,  with  the  black  rings  relatively  broadei'. 

Color. — Type  specimen  in  summer  pelage:  Upper  parts  drab-brown, 
abundantly  mixed  along  the  back  with  black-tipped  hairs;  under  parts 
pale  ochraceous  bufFy ;  tail  with  8  or  9  black  rings,  incomplete  on  under 
side  ;  under  side  with  8  white  triangles  (the  uppermost  not  well  defined); 
ear:  basal,  f  dark  ;  apical,  J  whitish;  top  of  head  grizzled  ;  sides  of  face 
marked  by  a  dark  patch  between  eyes  and  nose  (including  whiskers),  and 
a  larger,  grizzled  patch  between  eye  and  ear ;  cheek  below  eye  and  patch 
over  posterior  ^  or  |  of  eye  butiy. 

Cranial  and  dental  characters. — Skull  similar  to  that  of  B.  aslutus  flavus, 
but  smaller ;  rostrum  narrower ;  temporal  impressions  much  nearer  to- 
gether ;  audital  bullfe  fuller  anteriorly,  their  bases  more  al)ruptly  rounded 
antero-externally  ;  anterior  nares  reaching  farther  back  sui)eriorly  ;  fron- 
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tals  more  a1)niptly  elevated  above  rostrum  ;  postorbital  processes  more 
strongly  developed  ;  last  upper  molar  decidedly  smaller  ;  upper  carnassial 
with  inner  lobe  more  rectangular. 

Measurementf;  [type  specimen). — Total  length,  737;  tail  vertebree,  370; 
hind  foot,  60. 

REMARKS   ON    BASSARISCUS   RAPTOR    (bAIRD). 

Baird's  type  specimen  of  Bassariscus  raptor  was  killed  in  the 
city  of  Washington,  D.  C,  where  it  was  kilHng  poultry.  That  it 
had  recently  escaped  from  confinement  was  shown  by  the  con- 
spicuous collar-mark  around  its  neck,  which  is  still  prominent 
in  the  dry  skin.  The  specimen  is  now  preserved  in  the  National 
Museum,  and  was  evidently  first  kept  in  alcohol  and  afterward 
skinned,  as  shown  by  the  yellow  discoloration  of  the  pelage  and 
by  the  puckered  and  hardened  condition  of  the  footpads. 

I  have  compared  both  the  skin  and  skull  of  this  specimen  with 
specimens  from  northern  California  and  Oregon,  and  find  that 
they  agree  closely  in  all  res[)ects,  except  the  interpterygoid  fossa, 
which  is  abnormally  broad  in  the  type  specimen.  The  number 
and  breadth  of  the  Idack  bands  on  the  tail  corresi)ond  with  speci- 
mens from  Oregon  and  northern  California.  The  skull  is  a  little 
larger  than  tliat  of  any  Oregon  specimen  in  the  De})artment 
collection,  but  is  almost  exactly  matched  by  a  specimen  from 
Glen  Ellen,  California. 

Mr.  S.  N.  Rhoads  has  renamed  Bassariscus  raj^tor (Buird),  calling 
it  B.  uregonu.s  (Proc.  Acad.  Nat.  Sci.,  Philadelphia,  1893,  p.  416), 
but  I  cannot  see  any  way  by  which  liaird's  earlier  name  can  be 
dis[)laced  ])y  a  more  modern  one,  unless  it  can  be  })roved  that 
Baird's  animal  is  not  the  form  from  the  northwest  coast,  with 
which  it  agrees  in  every  ])articular.  There  is  a  curious  incon- 
sistency in  Mr.  Ilhoads'  treatment  of  the  species.  On  page  414 
he  says  that  the  form  from  the  northwest  coast  ''  may  require  to 
be  varietally  distinguished  under  the  name  raptor  Baird,  this 
name  doubtless  referring  to  the  Pacific  coast  form,  as  already  ex- 
plained." Two  pages  later  (p.  416)  he  says,/' the  small  dark 
coast  form  from  northern  California  northward  (not  of  central 
and  southern  California)  should  be  made  a  subspecies  o(  flavas. 
In  that  case  it  should  be  called  Bassariscus  fi.avas  orecjonusy 

It  is  of  course  unfortunate  that  the  tyi)e  locality  of  Baird's 
specimen  is  not  positively  known,  but  Baird's  repeated  state- 
ment that  it  probably  came  from  California  was  doubtless  based 
on  some  information  which  he  did   not  at  the  time  care  to  i)ub- 
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lisli ;  iiiid  the  tact  that  tlie  characters  of  the  specimen,  both 
external  and  cranial,  agree  with  those  of  the  northwest  coast 
animal,  leaves  little  doubt  as  to  the  general  locality  whence  the 
animal  came. 

Skulls  of  Bassariscus  from  Oregon  and  the  coast  region  of 
northern  California  differ  from  those  of  the  Texas  animal  in 
several  respects,  but  the  dif!erences  are  not  absolutely  constant. 

The  teeth  average  smaller,  particular!}^  the  fourth  upper  pre- 
molar, the  crown  of  which  is  of  the  same  length  as  the  transverse 
diameter  of  the  crown  of  tlie  first  upper  molar  (measured  from 
the  notch  on  the  outer  side),  hi  Texas  specimens  the  carnassial 
is  usually  but  not  always  considerabl}^  longer. 

In  the  Oregon  animal  the  postpalatal  notch  cuts  the  plane  of 
the  last  molar,  while  in  the  Texas  animal  it  falls  short  of  this 
plane.  The  inferior  lip  of  the  infraorbital  foramen  is  slightly 
cut  away,  so  that  the  foramen  may  be  seen  when  the  skull  is 
looked  at  from  below  at  right  angle  to  the  eye.  In  the  Texas 
animal  the  foramen  cannot  be  seen  from  below,  but  is  distinctly 
visil)lefrom  above,  while  in  the  Oregon  animal  it  cannot  be  seen 
at  all  from  above.  This  seems  like  a  trivial  difference  which  no 
one  would  expect  to  be  constant,  but  as  a  matter  of  fact  it  is  con- 
sistentl 3^  constant  in  the  four  skulls  of  ra.ptor  examined.  In  the 
Oregon  animal  the  postorbital  constriction  is  deeper  and  the  in- 
terorbital  breadth  somewhat  less  than  in  B.  a.flavus. 
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Owing  to  the  unfortunate  delay  in  bringing  out  the  first  volume 
of  the  Death  Valley  Expedition  report,  it  is  thought  desirable 
to  publisli  at  once  certain  descriptions  and  remarks  on  Chip- 
munks that  were  written  for  this  report  in  1893.  With  these 
have  been  iucorporated  additional  notes,  and  descriptions  of  two 
new  s|)ecies,  obtained  daring  subsequent  explorations  by  the 
Biological  Survey,  both  in  the  area  covered  by  the  original  ex- 
pedition and  in  adjacent  territory  on  the  north. 

It  will  be  observed  that  the  name  Eatamids,  proposed  by 
Trouessart  in  ISSO-^'-  as  a  subgenus  of  Tamias,  is  here  adopted  as 
a  full  genus.  This  is  because  of  the  conviction  that  the  super- 
ficial resemblance  between  the  two  groups  is  an  accidental 
l)arallelism  in  no  way  indicative  of  affinit3\  In  fact,  the  two 
groups,  if  my  notion  of  their  relationships  is  correct,  had  very 
different  ancestors — TaniUih  being  an  off'shoot  from  the  ground 

*Catal.  Mainin.  Viv.  et  Foss.,  Rongeurs,  86,  1880.  As  originally  pro- 
posed the  name  included  four  very  different  animals:  asiaticus  Gm., 
hnrrtsi  And.  &  Bach.,  lateralis  Say,  and  hccidens  Cope  (fossil).  The  fossil 
Ixnldens  1  liave  not  seen,  but  Iiarrisi  was  placed  by  me  in  Ammosper- 
mophiins  in  1892,  and  lateralis  is  the  type  of  a  very  distinct  subgenus  of 
SpennophUait,  which  I  here  name  Callospermophilus.  The  type  of  Eutaiaiaa 
was  fixed  on  Tainiasa-^iaticHs  Gm.  by  Allen  in  1894  (Proc.  Linn.  Soc.  N.  Y. , 
p.  26,  July,  189-4). 
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squirrels  of  the  subgenus  or  genus  Ictidomys  Allen,  and  Eutaniias 
from  those  of  the  subgenus  or  genus  Amvwsperinophilns  Merriam. 
The  substance  of  the  present  preliminary  paper  may  be  con- 
veniently arranged  under  the  following  headings  : 

1.  General  remarks  on  distribution. 

2.  Seasomd  changes  in  pelage. 

3.  List  of  species  and  subspecies. 

4.  Remarks  on  the  iownsendi  group  (nnth  keys). 

5.  Remarks  on  the  speciosus  group. 

6.  Note  on  Tamias  quadrimaculalus  Gray. 

7.  Descriiptions  of  new  species  and  subspecies. 

1.  General  Remarks  on  Distribution. 

There  are  no  Chipmunks  in  the  Sonoran  deserts  of  the  western 
United  States,  but  the  vast  sage-brush  plains  of  the  central  and 
northern  parts  of  the  Great  Basin  are  inhabited  by  a  small  gray- 
ish species  (Eutamias  plctas),  and  other  species  live  in  the  higher 
mountain  ranges.  On  reaching  the  eastern  base  of  the  Sierra 
Nevada  in  California,  and  of  the  Cascade  range  in  Oregon  and 
Washington,  one  enters  the  region  where  the  genus  Eutamias 
attains  its  highest  development.  Excepting  the  great  interior 
valley  of  California  and  one  or  two  small  valleys  in  southwestern 
Oregon,  which  are  not  inhabited  by  any  Chipmunks,  the  strip 
of  territory  included  between  the  east  base  of  the  Cascade-Sierra 
S3^stem  and  the  Pacific  Ocean  may  be  said  to  be  fairly  overrun 
by  these  animals,  containing  not  less  than  14  species  and  sub- 
species. The  chaparral-covered  hills  of  southern  California  and 
the  lower  slopes  of  the  mountains  that  surround  the  Mohave 
Desert  and  the  great  San  Joaquin  Valley  have  only  a  single 
species  ;  but  the  boreal  forests  that  clothe  the  higher  mountains 
and  practically  the  whole  of  western  Oregon  and  Washington 
are  the  homes  of  a  large  number  of  forms  belonging  to  three  or 
four  distinct  groups.  In  the  forests  west  of  the  Cascade  Mts. 
only  a  single  species  occurs  (E.  toivnsendi),  except  along  the  ex- 
treme southwestern  coast  of  Oregon,  where  it  is  replaced  by  an 
allied  form  (E.  ochrogenys).  On  the  eastern  slopes  and  higher 
parts  of  the  Cascade  Mts.  two  species  are  found  together — the 
small  E.  amoenios,  which  extends  southward  on  the  Sierra  Nevada 
to  about  latitude  87°,  and  the  large  E.  townsendi,  which  inhabits 
the  Cascades  from  British  Columl)ia  southward  to  a  point  between 
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latitude  44°  and  latitude  45°,  and  is  then  replaced  ])y  PJ.  senex, 
which  ranges  thence  southerly  to  the  headwaters  of  the  Merced, 
a  little  south  of  latitude  38°. 

But  it  is  in  the  Sierra  Nevada  of  California  that  the  genus  Eu- 
tdiiilds  reaches  its  most  extraordinary  develoi)ment.  On  l)oth 
slopes  of  this  lofty  range  species  of  Chipmunks  are  distributed 
in  belts,  one  above  the  other,  corresponding  with  the  strongly 
marked  life  zones  of  the  slopes.  In  most  parts  of  the  Sierra  two 
species  occur  together,  in  some  localities  three,  and  in  a  small 
area  near  timber-line  in  the  Yosemite  National  Park  probably 
four.  Since  in  following  the  Sierra  northward  the  Boreal  zones 
come  lower  and  lower  down,  so  certain  Chipmunks  which  in  the 
southern  part  are  found  only  at  high  altitudes  descend  in  the 
north  till  they  reach  base  level  at  the  upper  end  of  the  Sacra- 
mento Valle3^ 

In  crossing  the  High  Sierra  between  Owens  Valley  and  Fresno 
one  traverses  in  a  distance  of  only  50  miles  the  ranges  of  at  least 
seven  very  distinct  Chipmunks,  as  follows :  On  beginning  the 
climb  in  Owens  Valley  one  finds  in  the  sage-brush  the  ordinary 
Great  Basin  species,  E,  pictus ;  a  little  higher  up,  in  the  nut  pine 
belt,  the  most  beautiful  species  of  the  genus,  E.  panninintinus. 
Then  on  entering  the  Boreal  Zone  he  encounters  two  very  dis- 
tinct species,  E.  amcenus  and  E.  speciosiis.  Still  higher,  in  the 
neighborhood  of  timber-line,  he  sees  for  the  first  time  the  little 
Alpine  Chipmunk,  E.  alpinus,  and  a  little  farther  north  the  large 
E.  senex.'-^  On  descending  the  west  slo})e  he  passes  through  the 
zone  inhal)ited  by  E.  callipeplas,  a  strikingly  beautiful  member 
of  the  speciosus  group,  and  on  the  lower  slo|)e  enters  the  belt  in 
which  E.  merriami  is  the  sole  representative  of  the  genus.  If  the 
section  were  made  as  far  north  as  the  Yosemite  National  Park, 
two  others  would  be  added,  E.  senex,  along  tlie. summit  of  the 
range,  and  the  superb  E.  quadriviaculatus,  at  lower  altitudes  on 
the  west  slope. 

A  good  deal  of  work  remains  to  be  done  in  determining  the 
exact  boundaries  of  the  areas  inhabited  by  each  species,  but 
enough  is  already  known  to  show  that  the  group  j)resents  some 
very  interesting  peculiarities  of  distribution.  For  instance,  Eu- 
tamias  alpinus  is  distinctly  an  animal  of  the  Iludsonian  Zone  of 

*  Whether  or  not  E.  alpinus  and  senex  actually  occur  together  is  not 
known.  E.  amrmus  M^as  not  collected  bj^  the  Death  Valley  Expedition 
south  of  Independence  Creek. 
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the  southern  High  Sierra,  and  does  not  reach  so  far  north  as 
Lake  Tahoe.  E.  amcenus,  on  the  other  hand,  is  not  found  so  far 
south  as  Mt.  Whitney,  but  begins  apparently  in  the  latitude  of 
Independence  Creek,  and  ranges  thence  northward  to  British 
Columbia.  True  speciosus  seems  to  be  restricted  to  the  east  crest 
of  the  High  Sierra  and  the  San  Bernardino  and  San  Jacinto  Mts. 
on  the  other  side  of  the  Mohave  Desert*  In  the  mountains  about 
Lake  Tahoe  it  is  replaced  by  a  closel}^  related  form,  E.frater, 
which  does  not  reach  northern  California.  The  large  E.  senex 
begins  near  the  headwaters  of  the  Merced  in  the  Yosemite  Na- 
tional Park  and  extends  northward  over  the  Sierra  and  eastern 
slope  of  the  Cascades  to  a  point  in  Oregon  between  latitude  44° 
and  latitude  45°,  where  it  is  replaced  by  townsendi.  E.  townsendi 
continues  northerly  to  British  Columbia,  and  on  the  west  side 
of  the  mountains  reaches  southward  nearly  to  Rogue  River. 
South  of  the  mouth  of  Rogue  River  it  is  replaced  liy  an  allied 
form,  E.  ochrogenys,  which  follows  the  coast  southward  almost  to 
San  Francisco  Bay.  This  form  is  restricted  to  the  narrow  coast 
stri[)  known  as  the  '  redwood  belt.'  Innnediately  east  of  this  belt 
its  range  abuts  against  that  of  E.  hindsi,  which  latter  animal  is 
re[)laced  in  the  coast  ranges  soutli  of  San  Francisco  Bay  b}^  the 
allied  E.  merriami.  E.  merriami  not  only  inhabits  the  coast  ranges 
from  San  Francisco  Bay  south  to  the  Santa  Ynez  Mts.,  but  pushes 
on  in  a  southeasterly^  direction  along  the  San  Gabriel,  San  Ber- 
nardino, and  San  Jacinto  Mts.  to  the  Cuyamaca  Mts.,  and  north- 
easterly by  way  of  Mt.  Piiios  and  Tehacha})i  Mt.  to  the  west  slo])e 
of  tlie  Sierra,  which  it  follows  northward  along  the  lower  sloi)es 
as  far  at  least  as  the  Yosemite  National  Park. 

2.  Seasonal  Changes  in  Pelage. 

The  seasonal  color  changes  in  the  genus  Eutamias  are  startling, 
the  difference  in  most  species  between  the  gra_y  winter  coat  and 
the  '  red  '  or  bright  golden-fulvous  post-breeding  pelage  being 
almost  incredible.  In  fact,  in  some  instances^  the  same  animal 
ill  different  pelages  has  been  named  as  two  different  species. 

Dr.  J.  A.  Allen,  in  his  elaborate  and  admirable  })aper  on  the 
Chipmunks,!  has  pointed  out  the  striking  color  change  tliat  takes 

*  For  interesting  facts  respecting  tlie  distribution  of  nieinber.s  of  the 
speciosus  group,  see  pages  199-201. 

tBull.  Am.  Mas.  Nat.  Hist.,  New  York,  vol.  Ill,  No.  1,  pp.  45-ll(), 
LS90. 
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place  at  the  close  of  the  bi'eeding  season,  and  in  his  detailed  de- 
scri})tions  of  the  various  si)ecies  and  subspecies  has  treated  the 
'  In-eeding '  and  '  post-breeding  '  pelages  under  separate  headings ; 
but  he  remains  silent  as  to  what  the  worn  breeding  pelage  was 
before  it  became  worn,  leaving  it  to  be  inferred  that  it  was  the 
left-over  sunnner  pelage  of  the  preceding  year.  In  fact,  he 
speaks  of  onl}^  a  single  molt — that  from  the  worn  to  the  new 
summer  pelage— which  commonly  takes  place  in  June  or  July. 
There  is,  however,  a  second  complete  molt  in  the  fall,  usually  in 
September  or  October,  which  results  in  a  change  of  color  hardly 
less  remarkal)le  than  that  of  the  summer  molt.  In  general 
terms  it  ma}^  be  said  that  while  the  change  from  the  breeding 
to  the  })ost-breeding  pelage  results  in  a  brightening  of  the  tints, 
w^ith  a  great  increase  in  the  fulvous  or  tawny  colors,  the  change 
from  summer  to  winter  pelage  is  the  reverse — the  bright  tawny 
colors  giving  place  to  lich  grays  and  browns.  The  character  of 
the  i)elage  differs  also,  the  summer  coat  being  relatively  short 
and  hispid,  while  the  winter  coat  is  long,  full,  and  woolly. 

A  remarkable  circumstance  connected  with  the  change  of 
pelage  is  that  while  tlie  winter  coat  is  worn  about  9  months,  the 
summer  coat  is  worn  only  al)Out  3  months,  and  in  some  cases 
for  a  considerably  shorter  period.  The  animals  breed  while  still 
in  the  left  over  winter  pelage,  which  in  early  summer  is  often  so 
worn  and  faded  that  it  has  the  appearance  of  another  })elage.  In 
fact,  although  there  are  only  two  molts,  it  would  not  be  amiss  to 
describe  3  pelages:  (1)  the  fresh  fall  or  winter  pelage;  (2)  the 
worn  summer  or  l)reeding  ])elage  [=  the  left-over  winter  pelage], 
and  (3)  the  bi'ight  fresh  reddish  i)ost-l)reeding  pelage. 

The  change  from  the  summer  or  '  post-breeding  '  pelage  to  the 
winter  coat  takes  place  by  complete  molt,  as  in  the  case  of  the 
change  from  thel^reeding  to  the  post-breeding  pelage  ;  but  there 
is  a  radical  difference,  at  least  in  some  species,  in  the  way  the 
molt  progresses.  At  the  close  of  the  breeding  season  the  animal 
is  usually  in  worn,  shaljljy  pelage,  and  not  infrequently  the  hairs 
are  worn  off  so  short  that  the  dorsal  stripes  disappear.  The  new 
coat  appears  in  irregular  patches,*  usually  beginning  on  the 
head  and  covering  the  anterior  half  of  the  back  next ;  in  other 
words,  while  somewhat  irregular,  it  progresses  from  before  back- 
wards.    The  late  fall  molt,  on  the  contrary,  begins  on  the  rump 

*In  some  specimens  the  post-breeding  pelage  seems  to  creep  in  insid- 
iously without  the  usual  '  patchy  '  stage. 
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luid  })rogresse>s  IVuin  behind  t'urwiird,  the  new  luiir.s  coming  in 
iinifonnl}''  and  not  in  irregular  patches  as  in  summer  molt.  The 
winter  molt  succeeds  the  summer  molt  so  soon  that  the  summer 
l)elage  has  not  had  time  to  become  much  worn;  consequently, 
at  tliis  season,  such  shabby  specimens  as  those  commonly  found 
at  the  end  of  the  breeding  season  are  unknown. 


o 


3.  List  of  Chipmunks  of  California  and  of  Western  Oregon 
AND  Washington,  with  Type  Localities.* 

1.  Entamins  pidiis  (Allen) Kelton,  Utah. 

2.  nlpiiiua  {^levv'mm)    Mt.  Whitnej',  California. 

3.  amoenn.fi  (Allen).    Fort  Klamath,  Oregon. 

4.  jKimnnlntlnuii  (Merriam)  Panamint  Mts. ,  California. 

Speciosus  gro'iip  : 

5.  Eiitainias  speciosus  (Merriam) San  Bernardino  Mt.,  California. 

G.  frater  (Allen). .  .  Donner,  California. 

7.  inyoensls  nob. .  .White  Mts.,  California. 

8.  caUipeplus  (Mev- 

riam') ]\lt.  Pinos,  California. 

Intermediate  between  speciosus  and  townsendi  groups  : 

9.  EiUnmlas  (jiiadriinacidalns  (Gray)..Michi,u;an  Bluft",  California. 

Townsendi  group  : 

10.  Eulamias  senex  (Allen) Donner,  California. 

11.  townsendi  (Bachman)..  .  .Lower  Colnmbia  River,  Oregon. 

12.  ochrogcmis  nob. Mendocino,  California. 

13.  Idndsi  (Gray) Near  San   Francisco,  California. 

14.  merrlaml  (Allen) San  Bernardino  Mt.,  California. 

4.  Rkm.arks  on  the  townsendi  Group. 

Eatdvwis  tovmscadl  and  its  relatives  are  the  largest  and  darkest 
members  of  the  genus.  I'liey  inhabit  tlie  Pacific  coast  region 
from  southwestern  British  Columbia  (Westminster  and  the  Mt. 
Baker  range)  southward  to  the  Cuyamaca  Mts.  in  extreme  south- 
ern California ;  and  if,  as  seems  probable,  E.  ohsairus  is  a  member 
of  the  same  series,  the  range  will  be  extended  to  San  Pedro  Martir 
Mt.  in  Lower  California.  No  member  of  the  group  is  known  from 
any  i)oint  east  of  the  east  base  of  the  Cascade-Sierra  S3^stem. 
The  group  comprises  five  forms,  all  but  one  of  which  seem  worthy 

*This  list  does  not  include  the  tln-ee  new  exti'alimital  forms  descrilied 
in  the  present  paper  {palincri,  \).  208;  oreoceles,  p.  207  ;  and  dorsalis  utah- 
ensis,  p.  210). 
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of  full  specific  recognition.*  Three  of  the  species  are  Boreal 
namely,  townsendi,  ochrogenys,  and  senex.  The  remaining  two, 
hindsi  and  merriavii,  belong  to  the  Transition  and  Upper  Sonoran 
belts.  The  group  may  be  thus  subdivided  into  two  series,  the 
townsendi  or  Boreal  series  and  the  hindsi  or  Sonoran  series.  The 
princi})al  characters  of  the  five,  with  the  geographic  ranges  of 
each,  follow.  Keys  are  given  also,  by  means  of  which  it  is  be- 
lieved that  specimens  in  any  pelage  may  be  referred  to  their 
proper  species. 

Eutamias  townsendi  (Bachman).     Townsend's  Chipmunk. 

• 

General  characters. — Under  parts  white  at  all  seasons,  moderately  en- 
croached upon  by  color  of  sides ;  general  coloration  uniform  dull  fulvous 
in  post-breeding  pelage,  and  uniform  olive  yellowish  in  winter  jjelage; 
post-auricular  spots  and  ear  stripes  bluish  gray,  large  and  conspicuous ; 
sides  of  face  slightly  washed  with  yellowish  in  winter  pelage,  more  strongly 
washed  with  fulvous  in  post-breeding  pelage  ;  five  dark  dorsal  stripes  black, 
more  or  less  obscured  by  fulvous  or  yellowish  tipped  hairs,  but  black 
always  showing  thi'ough  ;  median  dorsal  stripe  longer  anteriorly  than  in 
any  other  species,  always  reaching  to  and  often  beyond  anterior  base  of 
ears;  ant-orbital  part  of  middle  facial  stripe  obsolete  as  in  ochrogenys ; 
inner  pair  of  light  dorsal  stripes  in  both  pelages  same  color  as  general  color 
of  upper  parts ;  outer  pair  yellower. 

Range. — Northern  Pacific  coast  region  from  the  southwestern  corner  of 
Britisb  Columbia  (Westminster,  Mt.  Lehman,  Chilliwack,  and  Mt.  Baker 
range)  southward  over  the  whole  of  western  Washington  and  Oregon  to 
the  Rogue  River  "N'alley  ;  eastward  in  the  northern  Cascades  to  the  east 
base  of  the  range  (head  of  Lake  Chelan);  westward  to  the  extreme  coast. 
On  the  east  slope  of  the  Cascades  E.  townsendi  crosses  the  Columbia  River 
and  pushes  southward  a  little  beyond  Mt.  Hood.  A  short  distance  farther 
south  on  this  slope  it  is  replaced  by  E.  sene.v. 

Eutamias  townsendi  ochrogenys  Merriam.     Redwood  Chipmunk. 

General  characters. — Lender  parts  never  ivldte,  Init  encroached  ujion  by 
color  of  sides  in  onbnary  pelage,  and  strongly  washed  with  salmon-ochra- 
ceous  in  post-breeding  pelage;  sides  of  face  suffused  with  ochraceous  in 
all  pelages  ;  post-auricular  spots  bluish  gray,  large  and  conspicuous  ;  an- 
terior part  of  eye  stripe  obsolete.     ( For  full  description  see  p.  206. ) 

Range. — A  narrow  strip  along  the  coast  of  southern  Oregon  and  northern 
California,  from  near  the  mouth  of  Rogue  River  in  Oregon  to  Cazadero, 
a  short  distance  north  of  San  Francisco  Bay,  in  California. 

*  It  is  an  interesting  fact  that  most,  if  not  all,  of  the  species  have  one 
pelage  in  which  they  resemble  one  pelage  of  one  of  the  other  species, 
while  the  other  pelage  is  always  distinctive.  In  some  instances  it  is  the 
winter  pelage,  in  others  the  post-breeding  pelage  that  is  distinctive. 
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Butamias  senex  (Allen).     Allen's  Cliii)nmnk. 

Geiu'val  diararfcrs. — Tail  rather  short,  narrow,  and  pale  fnlvons  under- 
neath and  at  base  of  hairs  on  upper  side;  under  parts  white  in  both 
pelages ;  ear  stripes  and  post-auricular  spots  sharply  defined  and  con- 
si)icuous;  general  color  of  upper  parts  in  winter  pelage  gray,  in  summer 
fnlvons,  exce])t  on  head  and  rum]);  outer  pair  of  light  stripes  whitish, 
inner  pair  grizzled  grayish,  in  post-breeding  pelage  obscured  anteriorly 
by  fulvous;  toj>of  head  and  runip  grizzled  grayish  in  all  pelages,  onlyslightly 
more  fulvous  in  post-breeding  pelage  ;  ant-orbital  part  of  middle  facial 
stripe  only  slightly  marked  ;  sides  of  face  never  suffused  with  yellowish  ; 
dark  dorsal  stripes  obscured  l)y  fulvous,  the  black  showing  through,  par- 
ticularly on  the  median  stripe.  " 

Range. — The  Sierra-Cascade  system  from  Farewell  Bend  on  the  Des 
Chutes  River  in  (Oregon  south  to  the  headwaters  of  the  INIerced  River  in 
Yosemite  National  Pai'k.  In  Oregon  senex  follows  the  east  slope  of  the 
Cascade  range  down  to  base  level,  being  common  at  Fort  Klamath,  as 
well  as  at  similar  elevations  farther  noi'th.  It  occurs  also  at  the  Paulina 
Lakes,  in  the  Paulina  Mts.,  wliich  range  is  connected  with  the  main  body 
of  the  Cascades  by  continuity  of  Boreal  forest.  The  species  was  found 
at  Prospect,  in  the  Cjiper  Rogue  River  Valley,  and  is  common  also  in  the 
Siskiyons  along  the  boundary  between  Oregon  and  California.  In  the 
Sierra  Nevada  of  central  California  it  is  confined  to  high  altitudes,  and 
does  not  ap})roach  base  level  on  either  slope.  East  of  the  Sierra  proi)er, 
in  Lassen  Co.,  it  inhabits  the  Big  Valley  Mts.* 

Eutamias  hindsi  (Gray).     Hinds'  Cbipnuink. 

General  cJiaraclers. — General  coloration  redder  than  in  any  other  mem- 
ber of  the  iownsendi  series  ;  under  parts  white,  except  in  post-breeding 
pelage,  when  they  ai'e  faintly  washed  Avith  fulvous;  ear  sti'ii)es  and  post- 
auricular  spots  fairly  well  defined,  more  cons])icuous  than  in  merri<(.mi, 
but  nuicli  less  conspicnous  than  in  toiviisendi  or  ncJirogengs  ;  general  color 
of  upi^er  parts  in  winter  pelage  grizzled  grayish  and  dull  fulvous  ;  in  sum- 
mer i)elage  intense  ferruginous  anteriorly  and  on  sides,  becoming  pale 
posteriorly.  In  winter  pelage  the  dark  dorsal  stripes,  except  the  median 
one,  are  obscured  by  fulvous,  but  in  post-breeding  pelage  there  are  always 
three  distinctly  black  dorsal  stripes,  and  in  some  specimens  the  black 
shows  through  in  the  external  lateral  stri|)e.  The  outer  light  stripe  is 
whitish,  more  or  less  suffused  with  yellowish  in  sunntier  pelage  ;  in  winter 
])elage  it  is  bluish  gray.  In  winter  pelage  the  fulvous  is  most  marked  on 
the  lateral  dark  stripes  which  enclose  the  outer  pair  of  light  stripes,  so 
that  the  striped  effect  is  much  more  pronounced  in  winter  pelage  than  in 


*The  form  from  the  Big  Valley  Mts.  differs  from  typical  senez  in  hav- 
ing the  post-auricular  patches  and  outer  pair  of  light  stripes  much  luhiter. 
It  is  evidently  not  an  intergrade  between  seue.r  and  qaadrirnaculalas,  but 
may  be  regarded  as  an  incipient  subspecies,  not  yet  requiring  a  name. 
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post-breeding  pelage.  The  hairs  of.  the  upper  side  of  the  tail  have  a  broad 
median  Ijand  of  fulvous  which  shows  through  in  lioth  pelages,  giving  the 
tail  a  rich  fulvous  glow  not  present  in  the  other  memliers  of  the  series 
except — and  to  a  less  extent — in  tovnacndi  in  post-l)reeding  pelage. 

Jtaitge. — Wooded  or  brushy  hills  of  northern  California  west  of  tlie 
Sacramento  Valley  and  north  of  San  Francisco  Bay.  Northern  liniit  of 
range  unknown.  Specimens  have  been  examined  from  Nicasio  north- 
ward to  Sherwood,  Cahto,  and  the  head  of  Eel  River.  On  the  west  the 
range  of  ////;'?.s-(' joins  that  of  oclirogoiyx. 

Eutamias  merriami  (Allen).     Merriam's  Chipmunk. 

General  characters. — Tail  very  long ;  ear  stripes  and  post-aui'icular  spots 
not  sharply  defined  and  not  consi)icuous ;  under  parts  white  ;  general 
color  of  upper  j>arts  grayish  in  winter  pelage,  fulvous  in  summer  pelage; 
outer  i>air  of  light  stripes  whitisli  and  always  conspicuous  ;  dark  dorsal 
^stripes  obscured  by  fulvous-tipped  hairs,  the  median  one  only  showing 
any  clear  black  ;  sides  of  face  never  washed  with  yellowish  or  ochraceous  ; 
median  facial  stripe  continuous  in  front  of  eye,  usually  dusky,  bordered 
on  both  sides  by  fulvous  ;  inner  pair  of  pale  dorsal  stripes  grizzled  grayish. 

Range. — Brush-covered  slopes  of  the  Upper  Sonoran  and  Transition 
zones  in  southern  California  from  the  Cuyamaca,  San  Jacinto,  and  San 
Bernardino  Mts.  northward  in  the  coast  ranges  to  San  Francisco  Bay,  and 
along  the  west  slope  of  the  Sierra  to  the  Yosemite  Valley.  In  the  Sa!i 
Bernardino  Mts.  merriatnl  occurs  as  far  west  as  Wilson  Peak,  beyond 
which  it  is  sejiarated  by  a  considerable  gap  from  Mt.  Piiios,  where  it  is 
abundant.  Owing  to  the  low  altitude  it  inhabits,  its  range  is  practically 
continuous  arouml  the  southern  end  of  the  San  Joaquin  Valley,  speci- 
mens having  heen  collected  on  Tehachain  Mt.  and  at  Havilah  near 
Walker  Basin.  The  colonies  inhabiting  the  Cuyamaca,  Smith,  San 
Jacinto,  and  San  Bernardino  Mts.  are  isolated.  The  form  inhabiting  the 
coast  strip  between  Santa  Cruz  and  San  Francisco  Bay  is  a  little  moie 
highly  colored  than  the  typical  animal,  and  has  been  named  pricei. 

Key  to  Members  of  Townsendi  Guoup  in  all  Pelages. 

Ear  stripes  and  spot  liehind  ear  well  defined  ;  tail  not  exceed- 
ingly long. 

Under  parts  wlide  (not  washed  with  fulvous). 

Upper  parts  (excepting  strijies)  of  ntiifonn  color  from 
post-auricular  spots  to  tail. 
Color  yellowish  olive-gray  (winter  pelage)  or  dull 

yellowish  fulvous  (post-breeding  pelage) townsendi. 

Upper  parts  not  of  uniform  color. 

Rump  grizzled  gray  ;  tail  small,  narrow,  dull  ful- 
vous below senex. 

Rump    grizzled    golden-brown ;    tail    large    and 
bushy,  deep  chestnut  below klndsi. 

4r,— HioL.  Soc.  Wash.,  Vol.  XI,  1897 
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Tinder  parts  not  vhite  (washed  with  fulvous). 

3  dorsal  dark  stripes  black ;  stripe  from  nose  to  ear 
distinct;    side  of  face  not  suffused  with  yellowish 

(summer  pelage) hindsi. 

3  dorsal  dark  stripes  not  black ;  stripe  from  nose  to 
oar  absent;  sides  of  face  strongly  suffused  with  yel- 
lowish  ochrogenys. 

Ear  stripes  and  spot  behind  ear  not  well  defined;  tail  exceed- 
ingly long , merriami. 


'O'J 


Kky  to  Members  of  Townsendi  Group  in  Ordinary  Pelage. 

Tail  exceedingly  long ;  ear  stripes  and  post-auricular  spots  in- 
distinct. 

General  color  grayish merriami. 

Tail  not  exceedingly  long  ;  ear  stripes  and  post-auricular  spots 
conspicuous. 
Rump  and  general  ground  color  clear  light  gray ;  dark  stripes 

rusty ;  flanks  bright  ochraceous  fulvous senex. 

Rump  and  general  ground  color  not  gray ;  dorsal  stripes  not 
rusty  (except  in  Jnndsi). 
Under  parts  suffused  with  fulvous  and  strongly  en- 
croached upon  by  color  of  sides ;  sides  of  throat  and 
face  strongly  suffused  with  fulvous. 

General  color  rich  dark  grizzled  olive-gray oclirogenys. 

Under  parts  white,  not  encroached  ujion  by  color  of 
sides;  sides  of  throat  not  suffused,  and  face  only 
slightly  suffused  with  fulvous. 
General  color  uniform  yellowish  olive-gray,  includ- 
ing flanks  and  rump ;  all  5  dark  stripes  showing 
more  or  less  black ;  outer  pair  of  light  stripes 
broad,  pale  yellowish,  becoming  grayish  with 

wear toivnsoidi. 

General  color  not  uniform  and  not  yellowish  olive 
gray  ;  flanks  ))right  fulvous,  becoming  pale  with 
wear ;  dorsal  stripes  rusty,  the  median  one  (and 
sometimes  the  inner  lateral  pair)  showing  black 
along  middle ;  outer  pair  of  light  stripes  narrow, 
whitish Jdndsi. 

Key  to  Members  of  Townsendi  Group  in  Reddish  Post-breeding 

Pelacje. 

Tail  exceedingly  long. 

Ear  stripes  and  post-auricular  spots  not  sharply  defined  ; 
outer  pair  of  light  stripes  whitish;  inner  pair  grizzled 
gray merriami. 
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Jail  not  exceedingly  long. 

Upper  parts  with  at  least  3  dorsal  stripes  distincthj  black. 

Ground  color  of  upper  parts  (including  flanks  and 
inner  pair  of  light  stripes)  uniform  dull  yellowish  ful- 
vous from  neck  to  tail ;  outer  pair  of  light  stripes 
slightly  yellower  and  very  hroad ;  external  lateral 
dark  stripe  showing  hlack  (making  5  stripes  showing 
black) ;  ear  stripes  and  post-auricular  spots  sharply 
defined  and  very  conspicuous townsendi. 

Ground  color  of  upper  parts  not  uniform  ;  flanks  and 
fore  part  of  back  rich  ferruginous ;  outer  pair  of  light 
stripes  whitish,  more  or  less  washed  with  fulvous, 
and  nari-ow  ;  external  lateral  stripe  rusty  ;  ear  stripe 
and  post-auricular  spots  only  moderately  defined. .  .hindsi. 
Upper  parts  with  only  one  dorsal  stripe  {tlie  median)  distinctly 
black. 

Top  of  head  and  rump  grizzled  gray  ;  outer  pair  of  light 
stripes  whitish  ;  inner  pair  grizzled  gray  ;  under  part^ 
leliite  ;  under  side  of  tail  dull  ful>:ou,s senex. 

Top  of  head  and  rump  grizzled  fulvous  or  golden-ful- 
vous; outer  pair  of  light  stripes  grizzled  grayish, 
inner  piair  yellowish-fulvous;  under  parts  strongly  suf- 
fused ivith  sabnonfulvous  ;  undei"  side  of  tail  deep  rich 
chestnut ochrogenys. 

5.  Remarks  on  the  speciosus  Group. 

The  sj)eciosus  group  is  of  hardl}'  less  interest  than  the  townsendi 
group,  from  which  it  differs  totally  in  ap{>earance.  The  mem- 
bers of  the  towiisendl  series  are  large  and  dark,  with  relatively 
dull  stripes ;  those  of  the  speciosus  series  are  decidedly  smaller 
and  lighter,  with  very  bright  stripes.  Most  members  of  the  Unvn- 
seadi  group  have  become  differentiated  into  full  species,  while 
those  of  the  speciosus  grouj)  (except  j^ulmeri,  which  is  separately 
described)  are  still  only  subspecies.  The  townsendi  group,  as 
already  shown,  has  both  Boreal  and  Transition  representatives ; 
those  of  the  speciosus  group  are  purely  Boreal,  inhabiting  the 
Hudsonian  and  Canadian  zones  from  timber-line  down  to  the 
lower  limit  of  spruce  and  firs.  Their  distribution  therefore  is 
not  continuous,  but  takes  the  form  of  isolated  colonies  occupj''- 
ing  the  summits  of  the  higher  mountains  from  San  Jacinto  Peak, 
in  southern  California,  northward  to  the  neighborhood  of  Donner, 
a  little  north  of  Lake  Tahoe.  The  exact  northern  limit  is  un- 
known, but  the  group  does  not  reach  the  mountains  of  northern 
California.     The  mountains  on  which  members  of  the  group  are 
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knoAvn  to  occur  are  San  Jacinto,  San  Bernardino,  Mt.  Pinos,  the 
Inyo  and  White  Mts.,  and  the  High  Sierra.  The  type  locality 
of  the  species  is  Mt.  San  Bernardino,  and  the  typical  form  occurs 
also  on  San  Jacinto  Peak,  and  on  the  eastern  crest  of  the  southern 
part  of  the  High  Sierra  in  the  neighl)orhood  of  Mt.  Whitney. 
Owing  to  the  high  altitudes  it  inhabits,  its  range  is  nowhere  con- 
tinuous except  in  the  High  Sierra. 

Curiously  enough,  the  northern  form  in  the  Sierra  (neighbor- 
hood of  Donner  and  Lake  Tahoe)  differs  very  ai)preciably  from 
typical  sipeciosus  and  may  be  known  as  subspecies /rafer  (Allen). 

The  form  from  the  White  and  Inyo  Mts.  is  also  subspecifically 
separable  and  may  l)e  known  as  inyoensis  nob. 

The  form  inhabiting  the  summit  of  Mt.  Pinos  is  still  different 
and  may  be  known  as  subspecies  callipej^lus  (Merriam).  A  closely 
related  form,  differing  so  little  that  it  is  included  under  the  same 
name,  inhabits  the  western  crest  of  the  southern  Sierra. 

In  studying  the  distribution  of  these  Chipmunks  it  is  interest- 
ing to  observe  that  with  the  single  exception  of  Mt.  Pinos  the 
mountains  which  encircle  the  west  end  of  the  Mohave  Desert  are 
too  low  to  furnish  a  home  for  any  member  of  the  group,  so  that 
the  colony  of  subspecies  callipeplus  inhabiting  Mt.  Pinos  is  sepa- 
rated widely  not  only  from  the  nearest  colony  of  typical  speciosns, 
but  also  from  the  nearest  part  of  the  range  of  the  Sierra  colony 
of  its  own  subspecies. 

rteca})itulating,  it  appears  that  there  are  four  forms  of  speciosus 
which  seem  worthy  of  recognition  by  name  :  (1)  sjieclosus  proper, 
inhabiting  the  San  Jacinto  and  San  Bernardino  Mts.  and  the 
eastern  crest  of  the  High  Sierra  from  Olancha  Peak  and  Mt. 
Whitney  northward  an  unknown  distance,  but  not  reacliing  the 
headwaters  of  the  San  Joaquin  river;  (2)  callipeplus,  inhabiting 
the  summit  of  Mt.  Pinos  and  tlie  western  sloi)e  of  the  Sierra  from 
the  headwaters  of  Tule  liver  northward  nearly  to  the  Yosemite 
Valley;  (o)  inyoensis,  inhabiting  the  higher  parts  of  the  Inyo 
and  White  Mts.,  and  (4)  f rater,  inhabiting  the  higher  parts  of 
the  main  Sierra  in  the  Lake  Tahoe  region  of  central  California. 

It  is  difficult  to  understand  why  there  should  be  three  recog- 
nizable forms  within  a  distance  of  150  miles  in  the  Sierra  Nevada 
while  two  of  these  forms  reappear  on  isolated  mountains  100  and 
150  miles  south  of  the  southernmost  limit  of  their  ranges  in  the 
Sierra.     This  seems  the  more  remarkable  since  in  the  Sierra  the 
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two  forms  in  question — spcciosus  and  callipejjlas — are  separated, 
if  at  all,  by  a  gap  only  15  miles  in  width. 

In  view  of  these  facts  it  is  important  to  bear  in  mind  that  the 
southern  part  of  the  lofty  Sierra  is  split  lengthwise  by  the  upper 
valle}''  of  Kern  River  into  two  parallel  ridges,  one  of  which  (the 
eastern)  is  inhabited  by  true  speciomts,  the  other  (the  western) 
by  callipeplus.     It  should  be  remembered  also  that  the  Mt.  Piiios 
colony  of  callipeplus  lies  southwest  of  the  Sierra  colony,  and  that 
the  San  Bernardino  Mt.  colony  of  speclosas  lies  southeast  of  the 
Sierra  colon\^  of  the  same  form.     These  facts,  taken  in  connec- 
tion with  the  close  relationship  of  speciosus  with  quadrivittutus  of 
Colorado,  point  to  the  former  continuous  range  of  the  group 
across  the  south  end  of  the  Great  Basin  from  the  Rocky  Mts.  to 
the  Sierra,  San  Bernardino  Mt.,  and  San  Jacinto  Peak  ;  Avhile  the 
presence  of  a  distinct  form  {callipeplus)  on  Mt.  Pinos  at  the  ex- 
treme west  end  of  the  Mohave  Desert  and  on  the  western  range 
of  the  Sierra  not  only  points  to  a  former  connection  between  the 
now  separated  colonies  of  this  form  by  way  of  Tehachapi  and 
the  intervening  low  mountains,  but  also  seems  to  show  that  the 
two  existing  colonies  of  true  speciosus  now  separated  by  the  Mo- 
have Desert  were  never  united — unless  in  very  remote  times — 
by  continuity  of  range  along  the  horseshoe  of  mountains  which 
connect  the  San  Bernardino  range  with  the  Sierra.     These  facts 
argue  great  antiquity  for  the  spechsus-quadriviUatus  type  and 
seem  to  show  that  very  little  change  has  taken  place  during  the 
nian}^  thousands  of  years  that  have  elapsed  since  the  climate 
was  cool  enough  to  admit  of  continuity  of  Boreal  forest  across 
what  are  now  the  torrid  Sonoran  deserts  of  eastern  California, 
southern  Nevada,  and  southwestern  Utah.     Tliis  view  receives 
additional  support  from   the  large  amount  of  differentiation 
undergone  by  the  colonies  of  clearly  derivative  forms  of  these 
animals  now  stranded  on  isolated  mountains  within  the  area 
of  former  continuous  range  of  quadrivittatus-speciosus  across  the 
southern  part  of  the  Great  Basin.     These  forms  are  the  subspe- 
cies inyoensis  of  the  Inyo  and  White  Mts.,  and  tlie  very  distinct 
species  pa^ium  of  the  Charleston  Mts.,  Ijoth  of  which  must  have 
developed  their  distinctive  i)eculiarities  since  the  great  change 
in  climate  took  i)lace.     And  it  is  interesting  to  note  that  the 
degree  of  differentiation  of  these  forms  is  proportionate  to  the 
climatic  isolation  of  their  homes. 
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Characters  of  the  4  subspecies  of  Eatanilas  specUtsus. 

Eutanilas  speciosas  (Merriaui)  is  the  smallest  and  shortest-tailed  mem- 
ber of  the  series.  In  ordinary  i>elage  it  is  the  grayest  of  the  group,  and 
in  all  i>elao;es  the  tail  is  deep  rich  fulvous  above  and  below,  and  the  fulvous 
of  the  upper  surface  is  only  partly  hidden  by  the  l)lack  tips  of  the  hairs. 
Tlie  facial  stripes  are  strongly  marked  and  the  post-auricular  i)atches 
whitish  and  well  defined. 

Ealamias  speciosas f rater  (Allen)  is  considerably  larger  than  tme  speclo- 
sus;  the  fulvous  of  the  sides  (below  the  external-lateral  stripe)  is  brighter 
and  more  extensive  ;  the  tail,  particularly  the  upper  side,  is  paler  fulvous, 
the  black  tip  is  shorter,  and  the  edges  and  tips  of  hairs  on  the  upjier  sur- 
face are  grayish  instead  of  deep  yellow. 

Eutamias  speciosus  inyoeiisis  {noh.)  is  about  the  same  size  as /ra/er  and 
has  the  longest  tail  of  any  member  of  the  group.  The  l)lack  tip  of  the 
tail  is  short,  like  that  offraier,  but  the  fulvous  of  the  upj^er  side  is  much 
deei)er  and  richer.  The  subspecies  differs  from  all  others  in  having  the 
facial  stripes  less  pronounced,  the  post-auricular  patches  indistinct,  the 
back  of  the  neck  largely  gray,  the  median  dorsal  stripe  black,  and  the  inner 
pair  of  light  stripes  grayish  white.  It  agrees  with  callipeplus  and  differs 
from  all  the  others  in  having  the  rump  grizzled  golden  yellowish  instead 
of  gray. 

Eutamias  speciosus  callipeplus  (Merriam)  is  the  largest  of  the  group.  It 
agrees  with  inyoensis  and  differs  from  all  the  otliers  in  the  grizzled  golden 
yellow  (instead  of  gray)  of  the  rump,  and  the  unusual  amount  of  bright 
rufous  in  the  upper  side  of  the  tail.  The  whitish  post-auricular  patches 
are  larger  and  more  clearly  defined,  and  the  yellow  edging  of  the  tail 
more  extensive  than  in  any  of  the  others.  In  the  typical  form  (from  Mt. 
Pinos)  the  Ijlack  tip  of  the  tail  is  short  ;  in  the  Sieri'a  form  it  is  long — and 
this  is  the  only  difference  I  am  aljle  to  detect  between  the  two  colonies. 
We  have  no  specimens  from  Mt.  Pinos  in  post-breeding  pelage,  but  sjjeci- 
mens  in  this  pelage  from  the  west  slope  of  the  >Sierra  dilfer  from  frater  in 
the  same  pelage  in  having  the  {)ost-auricular  ])atches  better  defined;  the 
dark  facial  stripes  darker  and  sharper  and  the  white  ones  whiter;  the 
inner  pair  of  light  dorsal  stripes  more  obscured  by  fulvous;  the  rump 
yellower;  the  ears  longer ;  the  tail  larger  and  more  bushy,  edged  with 
deep  yelloin  instead  of  grayish  or  i)ale  yellowish,  witli  the  ujiper  surface 
very  much  deeper  and  richer  fulvous.  Eutauiias  speciosus  callljK'pIus  in 
post-breeding  pelage  resembles  E.  (juudrimacuUUus  in  corresponding  pel- 
age, but  differs  in  smaller  size,  shorter  ears,  very  much  brighter  tints  ;  in 
smaller,  grayer,  and  less  sharply  defined  post-auricular  patches ;  broader 
external  white  dorsal  stri|)es;  blacker  ant-orbital  i)art  of  eye  stripe;  and 
yellowish  instead  of  hoari^  tips  to  the  hairs  on  the  upper  side  of  the  tail. 
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6.  Note  on  '  Tamias  quadrimaculatus  '  Gray. 

Eutamias  quadrimaculatus  (Gray).     Long-eared  Chipmunk. 

TnmiaK  qnndrimacnlatn.'i  Grav,  Ann.  &  Mas;.  Nat.  Hist.,  3d  ser.,  XX,  4.15, 
1807;   Allen,  Ball.  Am.  Mas.  Nat.  Hist.,  Ill,  80-82,  1890. 

Taiiiid!^  man'orltdhflolis  Merriam,  Proc.  Biol.  Soc,  Wash.,  HI,  25-28,  ,Tan. 
27,  I88(i;  Allen,  Ball.  Am.  Mas.  Nat.  Hist,  III,  78-80,  1890. 

The  material  necessary  for  the  final  determination  of  the  status 
and  interrelations  of  the  large  Chipmunks  of  the  Sierra  Nevada 
was  collected  by  the  Death  Valley  Expedition.  The  names  that 
have  been  given  to  these  species  are  Tdmias  (iiiadrimaculatus  Gray 
(1867), r.  macrorhabdotes  Merriam  (1886),  T.  merriami  Allen  (1889), 
and  T.  seaex  Allen  (1890).  T.  merriami  is  a  very  distinct  species 
from  the  one  under  consideration,  and  need  not  be  discussed  in 
the  present  connection.     (See  p.  197.) 

Taiiiias  qaadrimacidatas  was  described  by  Gray  in  1867  from  a 
specimen  from  Michigan  Bluff  on  the  west  slope  of  the  Sierra  in 
Placer  County,  California.  This  specimen  is  in  the  red  post- 
breeding  pelage,  as  shown  by  the  original  description  and  by  a 
note  from  Mr.  Oldfield  Thomas,  ])ublished  by  Dr.  J.  A.  Allen 
(Bull.  Am.  Mus.  Nat.  Hist.,  Ill,  p.  82,  June,  1890).  The  species 
was  not  recognized  by  EJaird,  and  Allen,  in  his  Monograjjh  of  the 
Sciuridffi  (1877),  gave  it  as  a  synonym  of  toivnsendi. 

In  1886  I  described,  under  the  name  Tamias  macrorhabdotes,  a 
long-eared  and  strikingly  colored  Chipmunk  from  Blue  Canon 
in  the  Sierra  Nevada  of  central  California.  At  this  time  no  speci- 
men of  Gi'ixy'' s  qiiadrimaculatas  was  available  for  comparison,  the 
only  specimen  extant  (the  type)  being  in  the  British  Museum. 
Subse(|uently  I  came  in  possession  of  a  single  specimen  in  rather 
poor  pelage  from  Nevada  City,  California,  which  differed  from 
the  S2:)ecimens  of  macrorhabdotes  from  Blue  Canon  (the  type  lo- 
cality) in  having  considerably  smaller  and  less  distinctly  striped 
ears,  smaller  post-auricular  spots,  the  shoulders,,  anterior  half  of 
the  back,  and  flanks  deeply  suffused  with  intense  ferruginous, 
and  the  hind  feet  of  the  same  color,  though  duller.  This  speci- 
men was  correctly  identified  by  both  Doctor  Allen  and  myself 
as  Gray's  quadrimaculatus.  Owing  to  the  differences  just  men- 
tioned. Doctor  Allen,  in  his  revision  of  the  species  of  the  genus 
Tamias,  concurred  wuth  me  in  admitting  Gray's  quadrimaculatus 
and  my  macrorhabdotes  as  different  species. 

In  addition  to  the  material  available  when  Dr.  Allen  wrote 


204      Merriam — The  Chipmxmlcs  of  the  Genus  Eutamias. 

his  revision  of  the  group,  large  series  of  specimens  are  now  before 
me  from  the  tliree  localities  involved,  namely,  Nevada  City, 
Michigan  Bhiff  (the  type  locality  of  (jtiadrhnacuhUus),  and  Blue 
Canon  (the  tyi)e  locality  of  viacrorJiabdotcs).  The  Nevada  City 
specimens  alone  are  sufhcient  to  settle  the  question.  Some  of 
them  have  just  attained  the  post-breeding  or  summer  pelage; 
others  are  in  the  worn  breeding  pelage,  and  others  still  are  im- 
mature. Those  in  the  fresh  summer  j)elage  agree  with  the  speci- 
men above  described  from  the  same  locality,  except  that  the  ears 
and  |)Ost-auricular  spots  are  decidedly  larger.  Specimens  in 
worn  l)reeding  })elage,  however,  are  quite  different,  having  merely 
a  suspicion  of  the  rich  rusty  color  on  the  back  and  shoulders, 
and  the  rusty  of  the  hind  feet  much  less  pronounced.  These 
specimens,  in  fact,  agree  with  specimens  of  macrorhdbdotes  from 
Blue  Canon  in  corresponding  pelage.  Furthermore,  to  put  the 
matter  beyond  dispute,  a  series  of  specimens  was  obtained  by 
the  expedition  from  Michigan  Bluff,  the  actual  type  locality  of 
Gray's  quadrimacuhitas.  The}^  were  collected  in  the  latter  part 
of  October  by  Mr.  Vernon  Bailey,  and  agree  in  every  particular 
with  October  specimens  from  Blue  Caiion,  the  type  locality  of 
macrorhabdotes.  They  agree  also  with  the  Nevada  City  specimens 
in  breeding  pelage,  except  that  the  colors  are  a  little  deeper,  the 
coat  being  new  instead  of  worn.  It  is  obvious,  therefore,  that 
qundrimaculatas  Gray  and  macrorhabdotes  Merriam  are  one  and 
the  same  animal — the  former  in  summer,  the  latter  in  fall  pelage.* 
The  much  greater  development  of  ferruginous  on  the  original 
Nevada  City  specimen  and  on  the  additional  specimens  in  sum- 
mer pelage  more  recently  obtained  from  the  same  locality  is 
purely  a  seasonal  character,  pertaining  to  the  short-lived  sum- 
mer pelage.  The  October  sjiecimens  of  '  macrorhabdotes '  then 
available  for  comparison  were  believed  by  both  Doctor  Allen  and 
myself  to  be  in  the  post-breeding  or  summer  pelage,  and  there- 
fore strictly  comparal)le  with  the  Nevada  City  specimen — the  late 
fall  or  winter  pelage  not  having  been  recognized  at  that  time  in 
this  or  any  other  species  of  the  genus. 

*  Doctor  Allen  states  that  he  was  at  first  inclined  to  regard  the  two  as 
identical,  and  Mr.  Oldfield  Thomas,  Cnrator  of  Mammals  in  the  British 
Museum,  who  compared  a  Blue  Canon  specimen  with  Gray's  type,  wrote 
on  the  back  of  the  label :  "  Certainly  identical  with  the  type  of  T.  quadri- 
macnlatiLs  Gr.,  which  only  differs  ])y  more  yellowish  and  less  sharply  de- 
fined underside  and  more  fulvous  flanks  and  shoulders." — Bull.  Am.  Mus. 
Nat.  Hist.,  Ill,  June,  1890,  82. 
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The  summer  pelage  is  of  very  brief  duration,  and  a  reexamina- 
tion of  the  original  Nevada  City  specimen  (collected  in  October, 
1872,  ))y  E.  \V.  Nelson)  shows  that  it  had  already  begun  to  as- 
sume the  winter  pelage,  which  is  fully  developed  on  the  tail  and 
rump,  the  deep  rusty  back  of  the  summer  pelage  remaining  in 
sharp  contrast.  In  August  s})ecimens  from  Nevada  City  the 
rusty  of  the  back  reaches  farther  posteriorly. 

All  of  the  original  specimens  from  Blue  Cailon  described  l)y 
me  as  macrorhabdotes  and  also  those  described  later  by  Doctor 
Allen  were  collected  in  June  and  October — the  latter  in  winter 
pelage,  the  former  in  breeding  pelage,  which  is  the  winter  pelage 
with  the  tips  of  the  hairs  worn  off.  Neither  of  us,  as  already 
remarked,  had  seen  the  summer  pelage,  though  at  that  time  we 
believed  the  October  specimens  to  be  in  this  pelage. 

The  original  Nevada  City  specimen  had  abnormally  short  ears, 
and  the  ear  stripes  were  indistinct  and  quite  different  from  those 
of  the  original  Blue  Canon  specimens,  the  whole  of  the  dark 
stripe,  covering  the  anterior  two-thirds  of  the  ear,  being  obscured 
by  rusty.  Examination  of  the  additional  material  now  available 
shows  that  the  full  development  of  the -ear  stripes  is  a  seasonal 
character  and  is  only  attained  in  the  winter  pelage.  In  this 
l)elage  the  posterior  third  of  the  ear  is  clear  blue-gray,  sharply 
defined  by  a  stripe  of  blackish  which  occupies  the  anterior  two- 
thirds,  and  is  margined  with  rusty  in  front  only.  In  summer 
pelage  the  rusty  spreads  over  the  whole  of  the  dark  stripe,  ol)- 
scuring  it  and  giving  the  ear  a  wholly  different  appearance.  The 
outer  pair  of  pale  dorsal  stripes  is  whiter  in  summer  than  at  any 
other  season. 

The  excessive  length  of  the  ears,  Avhich  adds  much  to  the  re- 
markable appearance  of  the  animal,  is  most  pronounced  in  the 
Blue  Caiion  specimens.  The  ears  are  nearly  as  long  in  the 
Michigan  Bluff  specimens  and  only  slightly  shorter  in  those  from 
Nevada  City. 

In  some  respects  Eatamtas  qwidrimaculalas  seems  to  hold  an 
intermediate  position  between  calUpeplus  of  the  speciosus  group 
and  seiiex  of  the  towasendi  group,  but  in  reality  it  is  not  interme- 
diate. The  particulars  in  which  it  differs  from  callipeplus  have 
been  stated  (p.  202).  In  post-breeding  pelage  it  resembles  senex, 
but  it  differs  from  senex  in  the  following  points  :  ear  larger  and 
longer ;  white  face  stripe,  ear  stripe,  post-auricular  patches,  and 
outer  pair  of  white  dorsal  stripes  whiter;    dark  facial   stripes 
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darker ;  tail  more  strongly  fulvous,  particularly  on  upper  sur- 
face. In  quadrimaculatus  the  lower  cheek  stripe  is  usually  dusky, 
at  least  posteriorly,  and  reaches  backward  behind  the  plane  of 
the  ear ;  the  post-auricular  patches  are  larger  than  in  senex,  and 
are  pure  white  instead  of  bluish  gray;  the  eye  stripe  is  usually 
blackish  both  behind  and  in  front  of  the  eye ;  the  outer  pair  of 
dorsal  stripes  are  almost  as  white  as  in  speciosus,  though  not  so 
broad. 

The  geographic  range  of  E.  (puidrimaculatus  is  a  narrow  belt 
along  the  lower  part  of  the  west  slope  of  the  Sierra  Nevada  from 
the  Yosemite  National  Park  northward  to  Quincy,  in  Plumas 
County.  In  its  relations  to  other  forms,  it  lies  below  the  range 
of  scnex  and  seems  to  replace  merrinmi  on  the  lower  slopes  north 
of  the  Yosemite. 

7.  Descriptions  of  New  Species  and  Subspecies. 

Eutamias  townsendi  ochrogenys  subsp.  nov.     Redwood  Chipmunk. 

T(/;)(froin  Mendocino,  California,  No.  671S2,  J*  ad.,  U.  S.  Nat.  Mus., 
Biological  Survey  Coll.  Collected  July  17,  1894,  by  J.  E.  McLellan. 
Original  No.  lOlo.  (In  change  of  pelage  :  anterior  half  of  body  in  fresh 
post-breeding  coat.) 

General  clMvaclers. — Size  large;  general  coloration  dark  and  rich;  post- 
auricular  spots  and  ear  stripe  bluish  gray,  large  and  conspicuous  ;  aide  of 
face  ochraceouf!  in  all  pelages ;  color  of  sides  extending  far  down  on  under- 
parts  except  in  post-breeding  pelage  when  the  under  parts  are  strongly 
mashed  irlih  salmon-ochraceous ;  ant-orbital  part  of  middle  dark  facial  stripe 
obsolete.  Resembles  merriami  in  corresponding  pelages,  but  differs  in 
uniformly  darker  coloration,  moi'e  conspicuous  ear  stripes  and  post- 
auricular  spots,  presence  of  ochraceous  suffusion  on  underjiarts  and  sides 
of  face,  and  absence  of  ant-orbital  i)art  of  middle  dark  face  stripe.  Differs 
from  loivnsendi  in  all  pelages  by  color  of  underparts,  which  is  alwaj'S 
white  in  tovmsendi,  and  by  different  colors  of  upper  parts. 

Color. —  Winter  pelage  (in  spring  and  earl}'  summer,  before  replaced  by 
post-breeding  pelage)  :  upper  parts  rich  olive,  finely  grizzled  with  gray 
and  golden,  and  becoming  dull  fulvous  on  sides ;  dorsal  dark  stripes 
black,  more  or  less  obscured  by  fulvous-tipped  hairs ;  'inner  pair  of  light 
stripes  only  fiiintly  paler  than  general  ground  color  of  upper  parts  ;  outer 
pair  of  light  stripes  grayish  ;  post-auricular  spot  and  posterior  ear  stripe 
bluish  gray  and  sharply  defined  ;  rest  of  ear  dusky  or  blackish  ;  becoming 
more  and  more  fulvous  as  summer  advances ;  sides  of  fiice,  including 
stripes,  suffused  with  ochraceous,  increasing  in  intensity  and  area  as  the 
season  advances;  fore  and  hind  feet  olive  gray  slightly  tinged  with  pale 
fulvous,  the  fulvous  increasing  in  summer;  tail  above  blackish  with 
hoary  tips ;  below  rich  chestnut  with  Inroad  submarginal  black  band. 
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Pod-brcediag  pdage :  uj)pef  parts  fulvous,  Ijrightest  and  richest  on  sides, 
becoming  paler  and  duller  on  rump  ;  dark  dorsal  stripes  much  redder  than 
in  winter  pelage,  the  median  one  only  showing  any  clear  black ;  inner 
pair  of  light  stripes  also  suffused  with  fulvous;  outer  pair  graj'ish  ;  face 
(sometimes  including  nose),  anterior  and  inner  pait  of  ears,  under  parts, 
and  fore  and  hintl  feet  strongly  suffused  with  fulvous. 

Measurements.  —  Ti/pe  specimen:  total  length,  2G1 ;  tail  vertebrjB,  llo; 
hind  foot,  38.  Average  of  8  specimens  from  type  locality:  total  length, 
26.'5;  tail  vertebne,  115.5;  hind  foot,  38.5.  Average  of  18  specimens  from 
Cazadero  and  Gualala,  California:  total  length,  2()0.5;  tail  vertebra, 
111.6;  hind  foot,  38.5. 

Remarks. — In  post-breeding  pelage  E.  nchrogemjs  assumes  a  fulvous 
pelage,  which  while  differing  conspicuously  from  the  corresponding  pelage 
oihindsi  is  very  much  more  like  hindsi  in  worm  spring  pelage.  In  fact, 
except  for  the  dates  on  the  labels  it  would  be  hard  to  tell  from  the  color 
whether  certain  specimens  were  the  redwood  Chipmunk  in  post-breeding 
l)elage  or  hindsi  in  spring  pelage.  Of  course  the  post-breeding  pelage  is 
fresher  and  less  worn,  and  carries  with  it  a  salmon -fulvous  suffusion  on 
the  belly  which  is  much  less  extensive  in  hindsi.  In  some  specimens  of 
}iindsi  in  summer  pelage  the  fulvous  of  the  sides  washes  across  the  belly, 
but  this  wash  is  much  less  extensive  and  less  intense  than  in  the  redwood 
animal.  There  is  also  a  difference  in  the  color  of  the  upper  parts,  although 
this  is  sometimes  hard  to  be  sure  of.  The  post  aviricular  patches  are 
whiter  than  in  Jiindsi,  and  the  inner  pair  of  light  stripes  are  more  strongly 
suffused  with  yellowish.  All  of  the  stripes  are  shorter  posteriorly,  so 
that  the  unmarked  area  of  the  rump  is  more  extensive  than  in  hindsi. 

Contrasting  specimens  in  corresponding  pelage,  there  is  no  difficulty  in 
separating  the  two  animals.  E.  hindsi  in  summer  pelage  is  a  very  red 
Chii)munk,  and  the  upper  parts,  particularly  from  the  back  of  the  neck 
to  the  lumbar  region,  are  very  bi'iglit  rich  fulvous.  In  hindsi,  moreover, 
in  post-l)reeding  pelage  the  three  dorsal  dark  stripes  are  hUick,  and  even 
the  external  lateral  stripe  is  distinctly  marked,  though  washed  with 
fulvous.  In  the  redwood  animal  the  dark  stripes  are  never  black,  and 
the  external  lateral  stripe  is  nearly  obsolete. 

Eutamias  oreocetes  sp.  nov.     Timber-line  Chipmunk. 

Tijpe  from  timber-line  near  Summit,  Teton  Mts.  [main  range  Rocky 
Mts.],  Montana.  No.  72468,  ?  ad.  (nursing).  U.  S.  Xat.  Mus.,  Biological 
Survey  Coll.     Collected  June  14,  1895,  by  Vernon  Bailey.     Grig.  No.  5024. 

General  characters.  -In  spi'ing  pelage  similar  in  color  and  general  ap- 
pearance to  Eutamias  minimus  and  (dpinas,  which  very  distinct  species 
bear  a  surprisingly  close  seperficial  resemblance  to  one  another  ;  dorsal 
stripe  longer,  broader,  and  blacker  than  in  either  mini)nas  or  alpinus,  in 
this  resj)ect  resembling  the  larger  ajjinis  in  spring  pelage. 

Color. — -Type  in  spring  pelage  [:=  left-over  winter  ]»elage]  :  upper  parts 
gray  with  a  buffy  yellowish  suffusion  on  flanks  and  on  side  of  neck  just 
in  front  of  foreleg;    post-auricular  spots  whitish  ;  top  of  head  grizzled 
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grayish,  dorsal  stripe  from  between  ears  to  tail  hlucJc ;  lateral  dark  stripes 
black,  the  hairs  tipped  with  rusty;  inner  pair  of  jmle  stripes  whitish  ; 
outer  pair  white;  rump  gray  ;  feet  whitish  ;  tail  a])ove,  grizzled  buffy  yel- 
lowish ;  below,  pale  fulvous  with  l)lack  submarginal  band  edged  with 
buffy  ochraceous. 

Cruniid  ckaracters. — The  skull  of  Eatainlas  oreocetcs  is  so  much  smaller 
than  that  of  its  geograi^hical  neighbor,  E.  affinls,  that  no  detailed  com- 
jiarison  is  required.  Contrasted  with  the  skull  of  E.  alplnus  from  the 
High  Sierra  of  California,  the  skull  is  slightly  larger,  the  frontals  decidedly 
narrower  between  orbits ;  parietals  longer  ;  rostrum  blunter  and  much 
more  swollen  ;  teeth  disproportionally  larger,  especially  the  molars. 

Measurements. — Type  specimen,  9  ad. :  total  length,  193  ;  tail  vertebrae, 
90;  hind  foot,  31.  Cranial  measurements:  basal  length,  26;  zygomatic 
breadth,  18;  palatal  length,  15.5  ;  upper  molar  series  on  crowns,  5. 

Eutamias  speciosus  inyoensis  subsp.  nov.     Inyo  Chipmunk. 

T!jpe  from  White  Mts.,  Inyo  Co.,  Calif  No.  Ulll,  d  Yg-  ^^"^^  U.  S. 
Nat.  Mus.,  Biological  Survey  Coll.  Collected  July  7,  1891,  by  E.  W. 
Nelson.     Original  No.  10G9. 

Geographic  distribution. — Boreal  summits  of  White  and  Inyo  Mts.,  Cali- 
fornia. 

General  characters. — Similar  to  E.  speciosus,  but  facial  stripes  less  pro- 
nounced ;  post-auricular  patches  ill  defined ;  rump  grizzled  golden  yel- 
lowish instead  of  gray  ;  middle  dorsal  stripe  blacker;  gray  on  back  of 
neck  more  extensive  ;  black  tip  of  tail  shorter. 

Color. — Type  (-Inly  7) :  top  of  head  grizzled  grayish  ;  dorsal  stripe  from 
between  ears  to  base  of  tail  black,  faintly  edged  with  rusty  along  middle 
of  back  ;  lateral  dark  stripes  rusty  anteriorly,  becoming  black  edged  with 
rusty  on  posterior  half;  outer  pair  of  light  stripes  wliite  ;  inner  pair  gray  ; 
sides,  from  in  front  of  foreleg  to  rump,  bright  fulvous  ;  back  and  sides  of 
neck  grayish  white,  the  post-auricular  spijts  indistinct ;  rump  golden  yel- 
low, grizzled  by  l>lack  hairs  ;  ui)})er  surface  of  hind  feet  fulvous  ;  fore  feet 
washed  with  pale  fulvous  ;  tail  above,  grizzled  yellowish-ochraceous  and 
black  ;  below,  fulvous  with  submarginal  black  Inind. 

Measaremanls. — Type:  total  length,  225;  tail  vertebne,  102;  hind  foot, 
34.  Average  of  4  specimens  from  type  locality:  total  length,  227;  tail 
vertebra,  100;  hind  foot,  33.3. 

Eutamias  palmeri*  sp.  nov.     Palmer's  Chipmunk. 

Tijpe  from  Charleston  Peak,  Nevada  (altitude  about  2450  meters  or  8000 
feet).  No.  llUh  d  ad.,  U.  S.  National  Museum,  Biological  Survey  Coll. 
Collected  by  T.  S.  Palmer  and  E.  W.  Nelson  Feb.  13,  1891.  (Original 
No.  432.) 

*  Named  in  honor  of  Dr.  T.  S.  Palmer,  who  was  in  command  of  the 
expedition  during  my  absence,  and  who  was  in  charge  of  the  party  that 
visited  Charleston  Peak  and  discovered  the  species. 
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Gcti.cr(tl  <-li<nncters.—En(amia.H  paltiicri  resembles  E.  dorsalis  in  size  and 
ill  the  i)allid  grayish  color  of  the  upper  parts  in  winter  j)elage,  but  differs 
in  having  the  stripes  more  distinct,  and  in  other  particulars.  In  size  it 
agrees  very  well  with  typical  quadrivlUaius,  though  the  body  is  a  little 
larger  and  the  tail  a  little  shorter,  but  it  differs  radically  from  fjuadritii- 
txUiis  in  coloration,  resembling  panamirdmus  much  more  closely,  though 
differing  in  having  the  upper  side  of  the  tail  black,  and  in  other  respects. 
Its  real  atHuities  are  with  the  quadrlrlttutm  group,  as  shown  by  cranial 
ciiaracters.  The  ears  are  rather  small.  The  dorsal  stripes  are  short  at 
both  ends,  exc-ept  the  median  one,  which  reaches  the  occiput.  In  the 
clear  gray  of  the  neck  it  resembles  the  pigmy  E.  pictus. 

Color. —  Whiter  pelage :  upper  parts  gray  ;  no  fulvous  on  back  of  neck  ; 
flanks  suffused  with  pale  fulvous ;  light  stripes  hoary  gray,  the  outer  pair 
whitish  ;  the  three  dark  dorsal  stripes  pale  ferruginous,  the  middle  one 
blackish  or  umber  along  the  median  line  ;  outer  pair  of  dark  stripes  obso- 
lete; facial  stripes  faintly  developed,  the  lower  (cheek)  pair  failing  an- 
teriorly; post  auricular  spots  dull  whitish  and  not  well  defined;  ear 
stripes  distinct,  the  posterior  dull  bluish-white ;  the  anterior  dusky, 
edged  along  the  anterior  base  with  fulvous ;  feet  grayish,  faintly  suffused 
with  fulvous.  Tail :  upper  side  black  for  three-fourths  its  length  (the 
base  grayish),  the  extreme  tips  of  the  hairs  on  the  base  and  sides  (excei)t 
the  terminal  part  which  is  solid  black)  yellowish  ;  under  surface  rufous, 
bordered  with  black,  and  edged  on  the  sides  only  with  yellowisli. 
Summer  i^elage  unknown. 

Cranicd  and  denial  characters. — Skull  slightly  larger  than  that  of  quad- 
rivittatus,  with  larger  audital  buUfe,  and  larger  and  heavier  molar  teeth , 
both  above  and  below.  The  lower  premolar  is  longer  and  narrower  an- 
teriorly than  in  qiuulrlvittatits,  and  the  last  lower  molar  is  broader. 

Measurements  of  type  specimen  (taken  in  flesh).— Total  length,  219;  tail 
vertebrae,  98  ;  hind  foot,  .33.  Average  measurements  of  13  specimens 
from  type  locality :  total  length,  219.8  ;  tail  vertebrpe,  93.4 ;  hind  foot,  33.3. 
General  remarks. — Palmer's  Chipmunk  has  one  of  the  most  restricted 
ranges  of  any  known  mammal,  being  confined  to  the  boreal  summit  of 
Charleston  Peak  —a  lofty  isolated  mountain  in  southern  Nevada.  This 
mountain  is  completely  surrounded  by  arid  deserts  which  prevent  the 
sjjread  of  the  species  as  effectually  as  an  ocean.  Though  Eatamias  pcdmeri 
bears  points  of  resemblance  to  several  species  it  is  not  closely  related  to 
any.  Still  it  was  evidently  derived  from  the  quadrivittatus-speciosus  stock. 
The  complete  isolation  of  the  mountain  peak  on  which  it  lives  sufficiently 
explains  its  peculiarities. 

Dr.  Palmer  has  given  me  the  following  memorandum  respecting  the 
place  where  his  chii)munk  was  obtained.  He  says :  "Thirteen  specimens 
of  this  species  were  secured  at  an  altitude  of  about  8,000  feet  on  the  north- 
west side  of  Charleston  Peak,  where  Mr.  Nelson  and  I  camj^ed  for  two 
days,  Feb.  12-14,  1891,  in  the  bottom  of  a  deep  east  and  west  caiion.  At 
this  time  snow  lay  on  the  ground  to  the  depth  of  a  foot  or  more  in  the 
bottom  of  the  cafion  and  covered  the  upper  parts  of  the  main  ridge  of  the 
Charleston  Mountains,  but  on  the  north  slope  of  the  cailon  there  was  little 
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or  no  snow.  Tlie  timber  in  tlie  caiion  was  composed  mainly  of  yellow 
jiines  {Piii.as  poadcrosa  scopulonun),  which  formed  a  belt  extending  at  least 
1,000  feet  above  the  altitude  of  camp.  On  the  north  side  of  the  canon 
I'inits  moiioplijilla  and  Juniperus  californica  utahensis  were  the  characteristic 
trees  and  here  reach  their  highest  altitude,  owing  to  the  effects  of  slope 
exposure. 

"The  chiiinnmks  were  abundant  during  tlie  warm  part  of  the  day,  run- 
ning along  the  logs  and  in  open  spaces  on  the  sunny  nortli  side  of  the 
canon.  Nearly  all  the  specimens  were  taken  within  a  mile  of  camp.  On 
the  loth  of  February  an  ascent  was  made  of  tlie  main  ridge  northwest  of 
Charleston  Peak,  but  no  chipmunks  were  seen  more  than  1,000  feet  above 
the  camp,  doubtless  owing  to  the  snow  and  cold." 

Eutamias  dorsalis  utahensis  subsp.  nov.     Utah  Cliff  Chipmunk. 

Ti/pe  from  Ogden,  Utah.  No.  till,  cf  fid.,  Merriam  Collection.  Col- 
lected by  Vernon  Bailey  Oct.  9,  1888.     Original  No.  289. 

Genevdl  cliaracters. — Similar  t(j  E.  dorsullj!,  but  slightlj'  smaller  and  paler, 
W'ith  all  of  the  mai'kings  less  distinct,  i)articularly  the  post-auricular 
patches  and  facial  stripes  ;  underside  of  tail  fulvous  instead  of  rufous. 

Color. — ■  Winter  pelage:  Upper  parts  hoary  buff,  darker  on  the  top  of  the 
head,  which  is  grizzled  from  the  admixture  of  rusty  hairs,  suffused  with 
pale  fulvous  on  the  sides  ;  post-auricular  spots  small,  indistinct,  and  pale 
buffy ;  dorsal  strijjes  nearly  obsolete,  the  median  only  being  noticeable 
in  ordinary  lights  ;  facial  stripes  distinct,  but  pale  and  ))allid  contrasted 
with  those  of  typical  doi^saUs ;  under  side  of  tail  fulvous,  bordered  with 
black  and  edged  with  yellowish. 

Summer  pelage :  Similar,  but  paler  and  more  hoary  from  bleaching  of 
the  old  hairs.     In  the  young  all  of  the  strijjes  are  distinct. 

Cranial  cJiaraeterx. — The  skull  of  sul)sitecies  atahevais  differs  from  that  of 
typical  dors(dis  in  smaller  size,  conspicuously  shorter  rostrum,  and  smaller 
teeth.  The  length  of  the  nasal  b(nies  is  conspicuously  shorter  than  the 
combined  length  of  the  Inisioccipital  and  basispheuoid.  In  E.  dorsalis 
the  length  of  the  nasals  equals  or  exceeds  the  occipital-sphenoid  length. 

Meeisuremevts  of  tijpe  specimen  (taken  in  Hesh). — Total  length,  220;  tail 
vertebra',  97;  hind  foot,  33.  Ear  from  notch,  16  (in  dry  skin).  Average 
of  10  specimens  from  ty])e  locality:  total  length,  223.6;  tail  vertebrie, 
102;  hind  foot,  32.9. 


General  remarks. — The  type  .specimen  of  'Tainias  dorsalis' 
Baircl  *  came  from  the  Silver  mines  in  the  Mirabres  or  Piiios 
Altos  Mountains,  about  tlie  sources  of  the  Gila  River  in  western 
New  Mexico.  INfr.  Clark  P.  Streator  was  sent  to  the  type  local- 
ity late  in  November,  181J2,  and  obtained  17  specimens  in  fres?i 
winter  i)ehv.fe.     The  contrast  between  these  specimens  and  the 


*Tamias  dorsalis  Baird,  Troc.  Acad.  Nat.  Sci.,  Phila.,  VII,  332,  1855. 
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series  of  utnhem^is  in  corresponding  pelage  from  the  east  base  of 
the  AVasatch  Mountains  in  Utah  is  most  striking.  In  typical 
dors((lis  tlie  post-aiiricular  spots  are  white  and  much  larger  and 
more  sharply  defined  than  in  utahcnsis.  They  are  bordered  below 
by  chestnut,  a  continuation  of  the  lower  facial  stripe.  All  of  the 
facial  stripes  arc  broad,  sharply  defined,  and  highly  colored. 
The  under  side  of  tlie  tail  is  deep  chestnut — in  some  specimens 
bright  orange-rufous — instead  of  fulvous,  as  in  atahensis.  The 
upper  parts  also  are  somewhat  darker.  The  difference  between 
summer  and  winter  pelages  seems  to  be  much  greater  in  dorsalis 
than  in  utahensis.  The  two  forms  would  undoubtedly  have  been 
separated  before  if  any  recent  mammalogist  had  seen  typical 
specimens  of  Ijotli ;  Init  until  the  present  series  was  obtained 
from  the  type  locality  the  typical  form  was  practically  unknown. 
The  difference  in  size  between  the  two  forms  is  marked,  dorsalis 
being  much  the  larger,  as  may  be  seen  b}^  reference  to  the  ac- 
companying average  measurements  of  specimens  from  the  tj^pe 
localities  of  both  : 

Average  mensnremcntit  of  Ea/nmias  dorsnlis  and   E.    dorsalis  utnlimsis  from 
ti/pe  localities  {measured  in  flesh). 


peci- 

s. 

ngth. 

r3 

o 

Species. 

Locality. 

o  g 
6 

r2 

i 

107.7 

Eutamias    dorscdis.  . 

Pinos  Altos  Mts. , 

14 

236.3 

128.6 

35.4 

N.  Mex. 

Eutamias    dorsalis 

Foot  of  Wasatcli 

10 

223.6 

121.6 

102 

32.9 

utahensis. 

Mts.,  near  Og- 
den,  Utah. 

Eutamias  dorsalis  idahensis  was  obtained  by  the  Death  Valley 
Expedition  in  but  a  single  locality,  namely,  the  Beaverdam 
Mountains  in  the  extreme  southwestern  corner  of  Utah,  where 
several  were  seen  in  rocky  places  in  the  pinon  belt  at  an  altitude 
of  1200  to  1375  meters  (4000-4500  feet).  They  were  so  shy  that 
only  one  was  secured,  although  Mr.  Bailey  and  I  spent  several 
hours  in  watching  the  rock  heaps  into  which  they  had  disap- 
peared. 

Two  years  later  (in  1893)  I  found  the  s))ecies  in  the  so-called 
'  San  Francisco  '  or  '  Horn  Silver  '  INIts.,  between  the  south  end 
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of  Sevier  Lake  and  the  mining  camp  of  Frisco,  in  southwestern 
Utah. 

The  Cliff  Chipmunk  (including  both  E.  c/or-sr/i/s and  subspecies 
ntaJiensis)  is  restricted  so  fixr  as  known  to  the  Upper  Sonoran  and 
Transition  Zones  along  the  western  and  southern  part  of  the 
Great  Colorado  Plateau  and  its  outliers,  where  it  ranges  from  the 
foot  of  the  Wasatch  Mountains  in  northeastern  Utah  southward 
as  far  as  the  Plateau  extends  in  Arizona,  and  thence  easterly  to 
the  Mimhres  in  the  Pihos  Altos  Mountains  in  western  New 
Mexico.  A[)parently  the  range  of  utaheasis  is  much  more  ex- 
tensive than  that  of  the  typical  form,  since  s})ecimens  from  east- 
ern Arizona  are  intergrades,  and  those  from  western  Arizona  and 
southeastern  Nevada  are  nearly  typical  'idahensis. 

The  name  '  Gila  Chipmunk,'  commonly  applied  to  E.  dorsnlis 
is  a  glaring  misnomer,  since  it  implies  that  the  species  inhabits 
the  valley  of  the  Gila,  one  of  the  hottest  and  most  arid  of  the 
torrid  Lower  Sonoran  Deserts.  As  a  matter  of  fact  it  never 
enters  this  desert  at  all,  but  lives  in  a  higher  zone,  under  widely 
different  conditions.  The  early  use  of  the  name  Gila  Chipmunk 
is  due  to  the  circumstance  that  the  original  specimen  came  from 
the  mountains  near  the  headwaters  of  the  Gila  River.  Since  the 
species  always  lives  among  rocks,  and  its  favorite  haunts  are 
canons  and  the  faces  of  precipitous  cliffs,  the  appropriate  name 
Clif  Chipmunk  is  here  given  it  in  place  of  the  old  misleading  one. 
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CALIFORNIA,  AND  NEVADA. 

BY  C.  HART  ME  URIAH. 


Owing  to  unavoidable  dela}'  in  the  publication  of  my  revision 
of  the  Pocket  Gophers  of  the  genus  Thomomys,  it  is  thouglit 
best  to  publisli  the  following  new  species  at  once  : 

Thomomys  nevadensis  sp.  nov. 

rv^>?from  Austin,  Nevada.  No.  UTil,  d"  YS-  ad.  U.  S.  Nat.  Mus., 
Biological  Survev  Coll.  Collected  Nov.  11,  1890,  by  Vernon  Bailey. 
Original  No.  2007. 

General  dmrnclers. — Size  large —largest  of  the  genus  after  T.  hnUnrorus. 
Two  color  phases:  pale  buff  and  dark  plumbeous  slate.  Skull  suggesting 
that  of  T.  biilhirorus ;  incisors  curving  far  forward,  tail  of  medium 
length. 

Color. — Nornud  ))ela<je :  upper  parts  buff,  pinkish  l)utf,  or  bufly  graj', 
becoming  darker  (sometimes  dusky)  on  nose  and  around  mouth  ;  under 
parts  whitish  butfy,  the  plumbeous  under  fur  showing  through  ;  fore  and 
hind  feet  and  tail  whitish  ;  ears  and  small  post-auricular  si)Ot  dusk}'. 
ritimbeous  pelage:  uniform  slate  color  above  and  below,  with  irregular  white 
patch  on  tln-oat  and  inner  side  of  cheek  pouches ;  fore  and  hind  feet  and 
terminal  i)art  of  tail  (irregularly)  white  or  whitish. 

Vranial  characters. — Skull  large  and  heavy,  only  exceeded  by  that  of  T. 
hidbiroriis,  which  it  resembles  in  general  characters  except  in  the  pecu- 
liar form  of  the  pterygoids ;  zygomata  widely  spreading  ;  squarely  angu- 
lar, the  jugals  essentially  parallel ;  temporal  ridges  meeting  in  a  low 
sagittal  crest  in  old  males  ;  premaxilhe  pushing  far  back  behind  nasals  ; 
pterygoids  normal  (not  expanded  and  inflated  as  in  halbirorn.s)  ;  incisors 
projecting  forwanl,  but  not  so  far  as  in  hulhivorus. 

Measnremenla. — Type  specimen:  total  length,  275;  tail  vertebra?,  90; 
hind  foot,  38. 
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Thomomys  augularis  8)1.  nov. 

Tijpe  from  Los  Banos,  Merced  Co.,  California.  No.  58123,  r^  ad.  TJ.  S. 
Nat.  Wus.,  Biologioal  Survey  Coll.  Collected  Jan.  1,  18!)4,  by  J.  E.  Mc- 
J.ellan.     Ori<^iiial  No.  418. 

General  characters. — Size  medium  ;  color  grizzled  fnlvou^,  varying  in  in- 
tensity ;  skull  similar  in  general  to  that  of  T.  falvus,  but  more  massive, 
and  differing  in  several  characters  ;  upper  incisors  moderately  produced. 

Color. — Upper  j^arts  fulvous,  grizzled  with  black  tipped  hairs,  which 
are  most  numerous  on  middle  of  back  ;  top  of  nose  and  ears  blackish  ; 
under  parts  plumbeous  strongly  washed  with  huffy  ochraceous  ;  fore  and 
hind  feet  and  tail  whitish. 

Cranial  characters. — .Skull  large  and  massive ;  braiucase  broad  ;  zygo- 
mata widely  and  squarely  spreading ;  jugals  parallel ;  temporal  ridges 
meeting  in  old  age;  nasals  emarginate  posteriorly;  interorbital  region 
rounded ;  angular  process  of  mandible  expanded  and  produced.  The 
skull  of  T.  angularis,  contrasted  witli  that  of  T.  fulvm,  is  heavier,  with 
larger  and  more  squarely  spreading  zygomata,  more  rounded  interorbital 
part  of  frontal s  ;  approximating  temporal  ridges  ;  larger  ptei-ygoids,  much 
larger  angular  proce.sses  of  under  jaw,  and  more  prominent  incisors. 

Measurements. — Type  specimen:  total  length,  257;  tail  vertebrte,  75; 
hind  foot,  32. 

Th3inomys  mazima  sp.  nov. 

Type  from  Crater  Lake,  Mt.  Mazama,  Oregon.  Exact  locality,  head  of 
Anna  Creek;  altitude,  6000  feet.  No.  80502,  J^  ad.  U.  S.  Nat.  Mus., 
Biological  Survey  Coll.  Collected  Sept.  3,  1896,  by  E.  A.  Preble.  Orig- 
inal No.  1485. 

General  characters. — Size  rather  small;  color  dull  fulvous;  similar  to 
T.  monticolns  Allen,  but  somewhat  darker  and  diff"ering  materially  in 
cranial  characters. 

Color. — Upper  parts  from  just  in  front  of  eyes  to  base  of  tail  dull  ful- 
vous l)rown  ;  under  parts  strongly  washed  with  fulvous  ;  nose,  end  of 
muzzle  all  round;  small  circle  round  eye;  ear  and  i»ost-auricular  spot 
dusky  ;  fore  and  hind  feet  and  tail  whitish. 

Cranial  characters. — Skull  rather  long  and  slender;  similar  to  that  of  7'. 
monticolns  Allen,  but  audital  bullpe  decidedly  larger  ;  zygomata  somewhat 
more  si)reading,  and  sulcus  on  inner  side  of  upper  incisor  less  marked. 

Meannrcineiiis. — Type  specimen:  total  length,  214;  tail  vertebrae,  71  ; 
hind  foot,  27.5.  Average  of  3  specimens  from  Crater  Lake:  total  length, 
214  ;  tail  vertebne,  71  ;   hind  foot,  28. 

Thomomys  quadratus  sp.  nov. 

T;/pe  from  The  Dalles,  Oregou.  No.  57134,  ^  ad.  U.  S.  Nat.  Mus., 
Biological  Survey  Coll.  Collected  Nov.  2,  1893,  by  C.  P.  Streator.  Orig- 
inal No.  3359. 

General  characters. — Externally  similar  to  T.  vm~ama  and  T.  naxirns^  but 
with  a  totally  different  skull. 
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Color. — -Upper  parts  from  half  way  between  ej^es  and  nose  posteriorly  to 
tail,  russet  fulvous ;  under  parts  dark  plumbeous,  washed  with  salmon 
fulvous;  nose,  muzzle  all  round,  and  ear  spot  dusky  ;  fore  and  hind  feet 
and  tail  wiiitish,  irregularly  clouded  with  dusky. 

<'nt)tinlclt(ir(ict('rx. — Skull  short  and  broad;  zygomata  abruptly  and 
widely  spreading,  with  anterior-external  angle  nearly  square  and  jugals 
parallel;  nasals  rather  short,  broad,  squarely  truncate  posteriorly,  and 
early  ankylosed  together ;  temporal  ridges  distant,  parallel ;  interparietal 
ratlier  large  and  roughly  oval  ;  audital  l)ulUe  rather  large;  u])per  incisors 
not  sloping  forward. 

^feasurement.9. — Type  specimen:  total  length,  220;  tail  vertel)ne,  07; 
hiud  foot,  29.  Average  of  6  specimens  from  type  locality:  total  length, 
20o;  tail  vertebra?,  64;   hind  foot,  27. 

Thomoniys  leucodon  sp.  nov. 

Tjipe  froui  Grant  Pass,  Rogue  River  Valley,  Oregon.  No.  Ifstf,  cJ*  ad. 
U.  S.  Nat.  Mus.,  liiological  Survey  Coll.  Collected  Dec.  17,  1891,  by  C. 
P.  Streator.     Original  No.  1394. 

General  clutracters. — Similar  to  T.  lat!eep>s  from  Humboldt  Bay,  but 
smaller  ;  under  parts  brighter  fulvous  ;  incisors  white  instead  of  yellow 
and  sloping  more  strongly  f(jrward  ;  all  the  teeth  much  smaller. 

Color. — Upi>er  {)arts  from  nose  to  tail  dull  fidvous  brown,  becoming 
brighter  on  sides  and  belly;  nose,  sides  of  mouth,  and  ear  spots  dusky 
[no  dusky  ring  round  eye]  ;  fore  and  hind  feet  whitish;  tail  yellowish 
buff. 

Crroi  hd  and  denial  chnracten^.  —  Braincase  1  )road  ;  zygomata  widely  spread- 
ing; temporal  ridges  parallel,  distant ;  interparietal  rather  large,  shield 
shaped  ;  skull  similar  to  that  of  2\  laticeps  but  smaller  ;  nasals  narrower 
and  more  deeply  notched  posteriorly ;  basi-occipital  narrower ;  incisors 
sloping  far  forward,  their  anterior  faces  white  (sometimes  slightly  stained 
with  i)ale  yellow),  narrower  and  more  rounded  than  in  hdicep:^. 

Mensnronents. — Type  specimen :  total  length,  221;  tail  vertebrae,  68 ; 
hind  foot,  29. 

Thomomys  opeiarius  sp.  nov. 

Tijpeh'om  Iveeler,  Owens  Lake,  luyo  Co.,  California.  No.  ll\lt,  (J  ad. 
U.  S.  Nat.  Mus.,  Biological  Survey  Coll.  Collected  Nov.  29,  1890,  by 
E.  W.  Nelson.     Original  No.  1. 

General  characters. — Size  small ;  color  pale  buffy  ;  fore  claws  very  long 
and  slender;  cranial  characters  peculiar.  Does  not  require  comparison 
with  any  known  species. 

Color. — Uniform  buffy  yellowish  or  buff  gray  (according  to  pelage)  from 
end  of  nose  to  tail ;  post-auricular  spots  plumbeous;  under  parts  plum- 
beous strongly  washed  with  white  ;  fore  and  hind  feet  and  tail  white. 

Cranial  characters. — Skull  short,  broad,  and  massive,  with  widel}^  and 
S(iuarel3'  s])reading  zygomata,  short  and  broad  rostrum,  broad  interorbital 
region,  and  well  marked  temporal  ridges  (1-2  mm.  apart  in  adults). 
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Measurements. — Type  specimen:  total  length,  22S  ;  tail  vertebrpe,  67; 
hind  foot,  30.  Average  of  14  specimens  from  type  locality  :  total  length, 
217;  tail  vertebne,  iu  ;  hind  foot,  21). 2. 

Thomomys  alpinus  s}).  nov. 

Ti/pc  from  ^It.  Whitney,  High  Sierra,  California.  E\'act  locality.  Big 
Cottonwood  Meadows  (aititude,  10,000  feet',  8  miles  SE.  of  Mt.  Whitney 
peak.  No.  lUU,  d'  ad.  U.  S.  Nat.  Mus.,  Biological  Survey  Coll.  Col- 
lected August  6,  1S91,  by  B.  H.  Dutcher.     Original  No.  167. 

General  rharactcrs. — Size  rather  small  ;  coloration  dark  ;  similar  in  gen- 
eral to  7\falpns,  1)nt  fulvous  tints  much  duller  and  j)aler  ;  skull  smaller 
and  less  angular. 

Color. — Tyi)e  (in  jxile  pelage)  :  upper  parts  between  sepia  and  drab 
brown,  suffused  with  very  jiale  dull  fulvous  brown;  nose  and  sides  of 
mouth  dusky,  the  dusky  reaching  up  between  eyes  ;  ears  dusky,  but  with- 
out distinct  post-auricular  spot ;  under  parts  plundjeous,  strongly  washed 
with  ochraceous  buff;  throat,  fore  feet,  and  tail  irregularly  white;  hind 
feet  white.  There  is  a  very  much  darker  pelage  in  which  the  tips  of  the 
hairs  are  russet  brown. 

Cra^alal  diuraders. — Skull  rather  small,  rounded;  zygomata  spreading; 
frontals  broad  and  flat  interorbitally  ;  nasals  rather  short.  The  skull  of 
T.  alpiMHS  differs  from  that  of  T.  fultms  in  smaller  size,  shorter  and  less 
angular  zygomata,  shorter  nasals,  more  smoothly  rounded  braincase,  and 
less  pronounced  temporal  ridges. 

Measurements. — Type  specimen:  total  length,  228;  tail  vertebrye,  67; 
hind  foot,  30.  A  verage  of  6  specimens  from  type  locality:  total  length, 
220.5;  tail  vertebne,  63;  hind  foot,  30.2. 

Thomomys  nasicus  sp.  nov. 

7)/pe  from  Farewell  Bend,  Des  Chutes  River,  Oregon.  No.  79815,  d  ^f'- 
U.  S.  Nat.  Mus.,  Biological  Survey  Coll.  Collected  Aug.  4,  1896,  by  E.  A. 
Preble.     Original  No.  1274. 

General  diaraders. — Similar  to  2\  inazaina,  but  slightly  paler,  and  with 
distinctive  cranial  characters. 

Color. — Upper  parts  from  in  front  of  eyes  to  tail  uniform  pale  russet 
fulvous ;  under  parts  dark  plumbeous,  strongly  washed  with  pale  fulvous ; 
nose  and  front  of  muzzle  pale  dusky  ;  a  dark  spot  around  and  behind  ear  ; 
fore  and  hind  feet  and  tail  whitish. 

Cranial  characters. — Skull  long  and  slender,  similarto  that  of  2'.  mazama, 
but  rostrum  longer;  nasals  exceedingly  elongated;  zygomata  sloping 
strongly  backward;  audital  bu Ike  very  small;  temporal  ridges  distant; 
interparietal  large  and  transversely  elongated. 

Measurements. — Type  specimen:  total  length,  214;  tail  vertebrae,  69  ; 
hind  foot,  27. 
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OVIS  NELSONl  A  NEW  MOUNTAIN  SHEEP  FROM  THE 
DESERT  REGION  OF  SOUTHERN  CALIFORNIA. 

BY  C.  HART  MERRIAM.    . 


Mount:iiU  sheep  were  found  by  tlie  Death  Valle}'  I{]x])editioii 
in  several  of  the  desert  ranges  of  southern  California  and  south- 
ern Nevada,  where  ten  specimens  were  secured  b}^  Mr.  E.  \V. 
Nelson.  They  were  killed  in  the  northern  continuation  of  the 
Funeral  Mountains,  locally  known  as  the  '  Grapevine  Range.' 
Compared  with  the  well  known  Bighorn  of  the  Rocky  Moun- 
tains and  Cascade-Sierra  system,  they  are  much  ])aler  in  color, 
somewhat  smaller  in  size,  and  have  very  much  smaller  molar 
teeth.  Compared  with  Ovis  aionei  recently  described  by  Dr. 
Allen,  the  contrast  in  color  is  even  more  marked ;  but  the  pat- 
tern seems  to  be  the  same,  and  the  darkening  of  the  under  parts 
and  legs  is  also  a  character  of  stonei.  In  the  absence  of  neces- 
sary material  for  comparison  it  seems  best  to  treat  the  new  form 
as  a  full  species. 

The  geograi)hic  range  of  the  southern  liigborn  is  unknown, 
but  it  is  probable  that  all  of  the  sheep  of  the  semi-barren  desert 
ranges  of  Mexico  and  the  southern  United  States,  from  Texas  to 
California,  belong  to  the  present  form. 

It  is  a  noteworthy  coincidence  that  Mr.  Nelson,  who  in  north- 
ern Alaska  discovered  and  named  the  northernmost  American 
Sheep  {Ovk  chdll),  should  also  secure,  in  the  Sonoran  deserts  of 
California,  the  southernmost  representative  of  the  group.  In 
view  of  these  facts,  it  seems  peculiarly  api)ro})riate  that  the  new 
sheep  should  perpetuate  Mr.  Nelson's  name,  which  I  take  ])]eas- 
ure  in  bestowing  upon  it. 
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Ovis  nelsoni 


SJ).    WOY. 


Type  from  Grapevine  Mauntains,  on  boundar}'  between  California  and 
Nevada,  jnst  south  of  latitude  37°.  No.  HW^,  ?  ad.  U.  S.  Nat.  Mus., 
Biological  Survey  Coll.  Collected  June  4,  1891,  by  E.  W.  Nelson.  Orig- 
inal No.  942. 

General  cluiracieis. — Apparently  similar  to  Orit;  stonci  Allen  in  pattern  of 
coloration,  but  much  paler;  rump  patch  small  and  completely  divided  on 
median  line;  tail  sliprt  and  slender  ;  molar  teeth  very  small. 

Coloi: — Upper  parts,  except  rump  patch,  pale  dingy  brown  ;  under 
parts  and  legs  much  darker,  contrasting  sharply  with  the  white  areas ; 
inguinal  region,  hinder  part  of  belly  (narrowing  to  a  point  anteriorly 
some  distance  behind  forelegs),  inner  aspect  of  thighs  and  posterior  as- 
pect of  fore  and  hind  legs,  white. 

Measurements  (taken  in  flesh  by  collector). — Total  length,  1280;  tail 
vertebrae,  100;  hind  foot,  360;  height  at  shoulder,  830.  In  the  dry  skin 
the  rump  patch  measures  about  190  in  breadth  by  150  in  length  (from 
apparent  base  of  tail). 
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DESCRIPTIONS  OF  TWO  NEW  PUMAS  FROM  TH 
NORTHWESTERN  UNITED  STATES. 

BY  C.  HART  MERKI.\M.. 


Felis  hippolestes  sp.  nov. 

Ttjpe  from  Wind  River  Mts.,  Wyoming  (neai*  head  of  Big  "Wind  River). 
No.  57936,  (^  old.  U.  S.  Nat.  Mu.?.,  Biological  Survey  Coll.  Collected 
in  November,  1892,  by  John  Barlingham. 

Gcnevnl  characters. — Size  enormous;  color  reddish  brown;  skull  and 
teeth  large  and  massive  ;  frontal  region  elevated ;  upper  carnassial  with 
well  developed  inner  cusp. 

Color. — Upper  parts  dull  pale  rufous  brown,  darkest  along  middle  of 
back  and  on  tail ;  tip  of  tail  black  ;  nose  to  eyes  grayish  brown  ;  a  pale 
patch  over  each  eye ;  outer  sides  of  legs  and  feet  pale  dull  gi'ayish  ful- 
vous; back  of  ears  blackish;  chin,  lips  (except  dark  patch  at  base  of 
whiskers),  throat,  breast,  under  side  of  fore  legs,  inguinal  region,  and 
hinder  j)art  of  belly  soiled  white  ;  under  side  of  tail  grayish  white. 

Cranial  and  dental  cliaracter.i. — Contrasted  with  skulls  of  Felis  concolor 
from  Patagonia  and  Costa  Rica,  the  skull  of  F.  Jtippolestes  differs  in  very 
mucli  larger  size  (basal  length  ITS,  instead  of  160  or  less;  zygomatic 
breadth  160,  instead  of  i;]5  or  less)  ;  frontal  much  more  elevated  and 
swollen;  postorbital  processes  broader,  shorter,  more  swollen,  and  more 
decurved  ;*  nasals  more  angular  (deflexed)  with  a  pit  in  frontals  over  their 
apex  ;  teeth  uniformly  larger  ;  upper  carnassial  with  well  developed  inner 
cusp  ;  lower  premolars  much  more  swollen. 

Measurements  (from  well  made  skin).— Total  length,  2600  ;  tail  vertebrae, 
930;  hind  foot,  270.  Cranial  measurements :  basal  length,  178;  zygomatic 
breadth,  160;  palatal  length  (from  gnathion),  93;  postpalatal  length 
(basion  to  postpalatal  notch),  98  ;  occii^ito-sphenoid  length,  65  ;  breadth 
across  postorbital  processes,  84;  interorbital  Ijreadth,  49. 

*  In  J'.  coHcofor  of  corresponding  age  (rather  old)  from  Pacuare,  Costa 
Rica,  the  frontals  are  flat,  with  relatively  long,  slender,  and  only  slightly 
decurved  postorbital  processes. 
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Felis  hippolestes  olympus  subsp.  nov. 

Ti/pc  from  Ijake  Cnshman,  Olympic  Mts.,  Wasliington.  No.  77073 
('  (j^ '  ?)  ad.  U.  S.  Nat.  Mus.,  Biol.  Survey  Coll.  Collected  April  IS,  1896, 
liy  Thomas  Hayes. 

General  characters. — Similar  to  F.  hippolestes,  but  color  very  much  darker  '. 
tail  concolor  to  black  tip  (not  grayish  white  below,  as  in  Jdppolestes)  ; 
whitish  areas  on  under  parts  much  more  restricted  and  less  white. 

Color. — Upper  parts  dark  rufous  brown,  darkest  along  middle  of  l>ack 
and  on  tail ;  tip  of  tail  blackish  ;  nose  to  eyes  dusky  ;  whole  top  and 
sides  of  head  dark  except  a  pale  spot  over  each  eye ;  backs  of  ears  black 
except  posterior  edge,  which  is  grayish  ;  lips  (except  blackish  patch  at 
base  of  whiskers),  chin,  and  anterior  part  of  throat  white  ;  neck  dull  ful- 
vous, palest  Ijelow  ;  breast  and  inguinal  region  soiled  whitish  ;  underside 
of  fore  legs  only  lighj^ly  washed  with  whitish  ;  tail  dark  all  round — not 
grayish  white  below  as  in  hippolestes. 

Remarks. — The  type,  though  fully  adult,  is  very  much  smaller  and  has 
a  much  smaller  skull  than  F.  hippolestes.  It  is  marked  '(j",'  but  possibly 
this  may  be  an  error. 

Measurements  (from  well  madedry  skin).— Total  length,  2095 ;  tail  verte- 
brae, 775  ;  hind  foot,  260.  Criininl  measitroiienis  :  basal  length,  162;  zygo- 
matic breadth,  127  ;  jmlatal  length  (fromgnathion),  "6  ;  postpalatal  length 
(basion  to  postpalatal  notch),  85;  occipito-sphenoid  length,  60;  breadth 
across  postorbital  processes,  71  ;  interorbital  breadth,  39. 
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DESCRIPTIONS   OF   FIVE  NEW   RODENTS  FROM  THE 
COAST  REGION  OF  ALASKA. 

BY  C.  HART  MERRIAM. 


Microtus  sitkensis  sp.  nov. 

Tiji)c  from  Sitka,  Alaska.  No.  73S;>9,  cJ'ad.  U.  S.  Xat.  Mas.,  Biological 
Survey  Coll.  Collected  August  3,  1895,  by  C.  P.  Streator.  Original  No. 
4745. 

General  cluiraders. — Similar  in  color  and  general  ai)pearance  to  M.  cali- 
fornicns  in  corresponding  pelage,  but  somewiiat  darker  and  more  reddish 
brown;  bell}'  washed  with  pale  buffj^  fulvous ;  ears  smaller;  tail  rather 
short,  upper  side  black.     Cranial  and  dental  characters  distinctive. 

CVo;-.  — Ui)per  parts  uniform  grizzled  brown,  not  conspicuously  lined 
Avith  black  hairs,  and  with  a  distinct  '  reddish  brown  '  suti'usion,  espe- 
cially on  rump  and  neck,  which  is  probably  peculiar  to  late  summer 
pelage;  under  parts  plumbeous  (without  white),  the  bell}'  washed  with 
ochraceous  buff;  tail  sharply  bicolor,  black  above,  white  beneath  ;  fore 
and  hind  feet  and  ankles  dusky. 

Cranial  and  dental  chnracters. — Skull  long  and  narrow,  very  broad  inter- 
orbitally;  braincase  rounded  (not  angular);  interparietal  subtriangular 
and  rather  small ;  zygomata  not  spreading  ;  audital  bulhe  large  and  rather 
elongated  (not  rounded)  ;  incisive  foramina  very  narrow  and  slit  like, 
falling  far  short  of  molars;  teeth  as  in  subgenus  Microtus;  first  lower 
molar  with  3  closed  loops  on  inner  side  and  2  on  outer  side,  the  anterior 
loop  with  no  external  and  only  1  internal  salient  angle. 

Remarks. —While  externally  Microtus  sitken,sis  resembles  M.  calif ornicus, 
its  cranial  characters  place  it  in  a  different  group,  along  with  the  small 
J/,  kadiacensis. 

Measurements. — Type  specimen:  total  length,  155;  tail  vertebne,  42; 
hind  foot,  23.  Cranial  measurements :  basal  length,  25  ;  zygomatic  breadth, 
14;  palatal  length,  13  [to  incisorl  ;   interorbital  constriction,  4.2. 
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Microtus  kadiacensis  sp.  nov. 

Tijpc  fniin  Kadiak  Lslaiid,  Alaska.  No.  65827,  9  ad.  U.  S.  Nat.  Mus., 
Biological  Survey  Coll.  Collected  Sept.  12,  1.S93,  l)y  B.  J.  Bretherton. 
Original  No.  213. 

General  characters. — Similai'  to  M.  silkenxift  in  color  and  general  appear- 
ance, but  much  smaller,  somewhat  paler,  and  under  parts  white  instead 
of  ochraceous  bufl";  tail  and  ears  rather  short. 

Color. — Upper  jjarts  uniform  grizzled  pale  brownish  with  pale  dull  ful- 
vous suffusion,  not  conspicuously  lined  with  black  hairs;  under  parts 
l^lumbeous,  stnjngly  washed  with  pure  white  ;  tail  sharply  bicolor,  dusky 
above,  white  beneath;  fore  and  hind  feet  grayish  brown. 

Cranial  and  dental  characters. — Skull  similar  to  that  of  M.  sltkensls,  but 
very  much  smaller  ;  interparietal  much  more  elongated  transversely  and 
nan-ower  ;  audital  bulUe  very  much  smaller  and  narrower ;  postpalatal 
pits  deeper;  teeth  essentially  as  in  sitkcnsis,  hut  first  lower  molar  with 
only  2  completely  closed  loo])S  on  each  side. 

Measurements.— Type  specimen,  measured  in  flesh  by  collector:  total 
length,  141;  tail  vertebrte,  23  [probably  33]  ;  hind  foot,  18  [probably  li) 
or  20].  Cranial  ineasurevieiits  :  basal  length,  23.5  ;  zygomatic  breadth,  13.5 ; 
l)alatal  length,  12.8;  interorbital  constriction,  3.8. 

Microtus  unalascensis  sp.  nov. 

Type  from  Unalaska,  Alaska.  No.  lU^h  ?  ""■  U.  S.  Nat.  Mus.,  Bio- 
logical Survey  Coll.  Collected  Aug.  13,  1891,  by  C.  Hart  Merriam.  Orig- 
inal No.  z. 

General  characters. — Similar  to  M.  kadiacensis,  bnt  apparently  somewhat 
darker;  audital  bullae  much  shorter  and  more  globular;  front  lower 
molar  witli  two  closed  and  two  open  loojis  on  inner  side,  and  two  closed 
and  no  open  loops  on  outer  side. 

Color. — (Specimen  immature):  Upper  parts  yellowish  brown,  darkest 
on  head  ;  under  j)arts  plumbeous  "washed  with  whitish  ;  tail  sharply  bi- 
color, narrowly  1>Iack  above,  broadly  white  below;  fore  and  hind  feet 
grayish. 

Measureiiniits. — Type  specimen  (not  full  grown)  :  total  length,  122;  tail 
vertebrfe,  28;  hind  foot,  19. 

liemorks. — This  species,  which  resembles  M.  rutdceps  of  Europe  in  the 
enamel  pattern  of  the  first  lower  molar,  is  closely  related  to  3f.  kadiacen- 
.S-/.S,  from  which  it  may  be  distinguished  at  a  glance'by  the  much  shorter 
and  more  globular  audital  bulUe  and  the  pattern  of  m  i. 

During  the  single  night  spent  at  Unalaska  on  my  return  from  the  Seal 
Islands,  I  caught  several  of  these  Voles  along  the  edges  of  a  small  pond 
on  the  outskirts  of  the  Aleutian  village  of  Iluliuk.  Unfortunately,  all 
but  one  were  eaten  by  Ravens  shortly  after  daylight.  The  one  secured 
had  dragged  the  trap  into  the  water  and  drowned  out  of  reach  of  the 
Ravens. 
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Peromyscus  sitkensis  sp.  nov. 

Tiipe  from  Sitka,  Alaska.  No.  ToSOi),  cj^  a<l.  U.  S.  Nat.  IMns.,  Biolog- 
ical Survey  Coll.  Collected  July  :W,  1S95,  by  C.  P.  Streator.  Original 
No.  4720. 

General  cliantclerx. — Size  very  large — inucli  the  largest  of  the  species 
occiirring  north  of  INIexieo  except  P.  cnHfornicHS,  from  which  it  differs  in 
so  many  characters  as  to  require  no  comparison;  tail  long;  ears  medium 
or  rather  small;  coloration  dark,  in  summer  pelage  reddish  brown. 

Color. — Upper  parts  brown,  l^ecoming  russet  posteriorly  on  back,  rump, 
and  sides;  ring  round  eye  (l)roadest  in  front  of  eye)  and  posterior  aspect 
of  ankles,  dusky ;  under  parts  white,  the  plumbeous  under  fur  showing 
through  ;  fore  and  hind  feet  whitish  ;  tail  sharply  bicolor,  blackish  above, 
broadly  white  below;  ears  dusky,  narrowly  edged  with  whitish. 

Cr(uiial  characters. — Skull  large ;  braincase  rather  flat;  rostrum  greatly 
elongated;  pter3'goid  foss;e  unusually  developed.  Contrasted  with  the 
skull  of  P.  calif ornicus,  the  only  species  which  equals  or  exceeds  it  in  size, 
the  braincase  is  very  much  smaller  and  lower  and  the  rostrum  very  much 
longer.  The  total  length  of  the  skull  is  greater  than  in  californicus,  al- 
though califor)ii.cus  is  mucli  the  larger  animal. 

Measurements. — Type  specimen:  total  length,  222;  tail  vertebrae,  112; 
hind  foot,  26.  Average  of  20  specimens  from  tyi)e  locality  :  total  length, 
218;  tail  vertebrje,  111.6;  hind  foot,  26.2.  Cranial  ineasiirenienfs :  total 
length,  31 ;  basilar  length  of  Hensel,  24  ;  zygomatic  breadth,  15;  incisors 
to  postpalatal  notch,  13;  length  of  nasals,  13. 

lieniarks. — -Apparently  Peromyscus  sitkensis  is  related  to  P.  macrorhinus 
(Rhoads),  from  Skeena  River,  which  latter  animal  T  have  not  seen.  It 
differs  from  P.  macrorJiinus  in  uniformly  larger  size,  'redder'  color,  and 
much  longer  nasal  bones. 

Zapus  hudsonius  alascensis  subsp.  nov. 

Type  from  Yakutat  Bay,  Alaska.  No.  7.3584,  (^  ad.  U.  S.  Nat.  Mus., 
Biological  Survey  Coll.  Collected  July  5,  18!)o,  l)y  C.  P.  Streator.  Orig- 
inal No.  4fi()0. 

General  cJiaracters. — Similar  externally  to  Zapus  hudsonius  from  northern 
Minnesota,  but  slightly  larger ;  rostrum  and  zygomata  longer ;  mandible 
larger;  molars  heavier  ;  crown  of  last  lower  molar  longer. 

Color. — Dorsal  area  well  deflned,  grizzled  dusky  and  yellowish  ;  sides 
from  nose  to  base  of  tail  ochraceous,  conspicuously  lined  with  black  hairs  ; 
ankle  dusky  posteriorly ;  tail  sharply  bicolor,  grayish  brown  above, 
whitish  beneatli ;  f<jre  and  hind  feet  soiled  whitish. 

Remarks. — Zapus  alascensis  is  much  more  closely  related  to  Z.  hudsonius 
of  the  northeastern  United  States  and  Canada  than  to  Z.  trinolatus  of  the 
Puget  Sound  region.  It  agrees  with  liudsonius  and  differs  from  trinotatas 
in  the  narrow  braincase,  small  incisive  foramina,  and  relatively  small 
under  jaw.  The  crown  of  the  last  lower  molar  is  longer  than  in  either 
hiulsonius  or  trinotatus. 

Measurements. — Type  specimen:  total  length,  225;  tail  vertebne,  139; 
hind  foot,  32.  xVverage  of  4  specimens  from  type  locality  :  total  length, 
217.5;  tail  vertebra;,  132;  hind  foot,  31.5. 
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DESCRIPTION    OF   A  NEW  FLYING   SQUIRREL   FROM 
FT.  KLAMATH,  OREGON. 

BY  C.   HART  MERRIAM. 


Sciuropterus   alpinus  klamathensis  subsp.  nov. 

Ti/pe  from  Fort  Klamath,  Oregon  (Transition  zone,  altitude  4200  feet). 
No.  S7.310,  9  ad.  U.  S.  Nat.  Mus.,  Biological  Survey  Coll.  Collected 
Jan.  11,  1897,  by  B.  L.  Cunningham.     Original  No.  355. 

General  characters. — Similar  to  X  alpinus  fuliginosus  Rhoads,  but  smaller ; 
tail  paler  above  and  buffy  below  (not  clouded  with  dusky).  Differs  from 
faliginosus  in  having  the  nose  and  head  much  paler,  cheeks  yellowish 
white  instead  of  bluish  gray,  and  audital  bullas  smaller. 

Color. — Upper  parts  dark  drab  brown,  sometimes  tinged  with  pale  dull 
fulvous  brown ;  under  parts  yellowish  buff,  the  plumbeous  under  fur 
showing  through  ;  tail :  upper  surface  like  back,  but  somewhat  darker, 
especially  toward  the  end  ;  under  surface  uniform  deep  buff;  nose  and 
face  pale  ;  cheeks  pale  yellowish  gray ;  top  of  head  very  pale  grayish  ful- 
vous ;  ears  decidedly  paler  than  in  true  alpinus  or  faligino.'nus. 

Cranial  characters. — Contrasted  with  *S'.  alpinus  the  skull  is  narrower 
posteriorly,  paiticularly  the  braincase  and  posterior  roots  of  the  zygomata. 
Compared  with  fuliginosus  the  audital  bullse  are  decidedly  larger  and  the 
braincase  is  less  strongly  decurved  ^posteriorly. 

Miasuremeiits. — Type  specimen  :  total  length,  329;  tail  vertebne,  138; 
hiii.l  foot,  38. 
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DESCRIPTION    OF   A  NEW  FLYING   SQUIRREL   FROM 
FT.  KLAMATH,  OREGON. 

BY  C.  HART  MERRIAM. 


Sciuropterus   alpinus  klamathensis  subsp.  nov. 

Tifpe  from  Fort  [vlamath,  Oregon  (Transition  zone,  altitude  4200  feet). 
No.  87310,  9  ad.  U.  S.  Nat.  Mus.,  Biological  Survey  Coll.  Collected 
Jan.  11,  1897,  by  B.  L.  Cunningham.     Original  No.  355. 

General  characters. — Similar  to*'^'.  alpinus  fnligiuo-ms  Rhoads,  but  smaller  ; 
tail  paler  above  and  bufiy  below  (not  clouded  with  dusky).  Differs  from 
faliginosus  in  having  the  nose  and  head  much  paler,  cheeks  yellowish 
white  instead  of  bluish  gray,  and  audital  bullae  smaller. 

Color. — Upper  parts  dark  dral)  brown,  sometimes  tinged  with  pale  dull 
fulvous  brown ;  under  parts  yellowish  buff,  the  plumbeous  under  fur 
showing  through  ;  tail:  upper  surface  like  back,  but  somewhat  darker, 
especially  toward  the  end  ;  under  surface  uniform  deep  buff;  nose  and 
face  pale  ;  cheeks  pale  yellowish  gray ;  top  of  head  very  pale  grayish  ful- 
vous ;  ears  decidedly  paler  than  in  true  alpinus  or  faliginosus. 

Cranial  c/utrader.s.— Contrasted  with  S.  alpinus  the  skull  is  narrower 
posteriorly,  particularly  the  braincase  and  posterior  roots  of  the  zygomata. 
Compared  with  fuliginosus  the  audital  bulla?  are  decidedly  larger  and  the 
braincase  is  less  strongly  decurved  posteriorly. 

Measurements. — Type  specimen  :  total  length,  329  ;  tail  vertebrte,  138  ; 
hind  foot,  38. 
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DESCRIPTEONS  OF  FIVE   NEW  SHREWS   FROM   MEX- 
ICO, GUATEMALA,  AND  COLOMBIA. 

BY  C.  HART  MERRIAM. 


Blarina  thomasi 


sp.  nov. 


Tijpe  from  Plains  of  Bogota,  Colombia  (on  G.  O.  Child's  estate  near 
City  of  Bogota,  alt.  al^out  9000  feet).  Collected  Nov.  14,  1S95.  Type  in 
British  Museum. 

General  characters. — Size  large;  coloration  sooty-plumbeous.  Similar  to 
B.fossor,  but  fore  feet  very  much  smaller  and  molariform  teeth  not  exca- 
vated posteriorilv. 

0;/or.— Sooty  plumbeous,  darkest  on  the  Ixick. 

f'roiial  awl  dentnl  characters. — Skull  and  palate  almost  exactly  as  in  B. 
foKSor,  but  molariform  teeth  solid  (not  excavated  posteriorly)  and  uni- 
cusnidate  teeth  with  inner  cusp  behind  instead  of  in  front  fon  postero- 
internal instead  of  antero-internal  angle). 

Kemarlcs. — For  the  opjiortunity  to  describe  this  very  interesting  shrew 
I  am  indebted  to  Mr.  Oldfield  Thomas,  Curator  of  iNIammals  in  the  Brit- 
ish Museum,  who  sent  me  seven  specimens  from  the  type  locality.  Here- 
tofore the  genus  Blarina  has  not  been  recorded  from  any  point  soutli  of 
Costa  Rica ;  hence  the  discovery  of  the  present  species  in  South  America 
is  of  unusual  interest. 

Mea.tnrenients  (from  dry  skin). — Total  length,  110;  tail  vertebrre,  28  ; 
hind  foot,  14.5;  skull,  21  x  10. 

Notiosoiex  gigas  sp.  nov. 

Ti/pe  from  Mts.  at  Milpillas,  near  San  Sebastian,  Jalisco,  Mexico.  No. 
88012,  9  ad.  U.  S.  Nat.  Mas.,  Biological  Survey  Coll.  Collected  March 
15,  1897,  by  E.  W.  Nelson  and  E.  A.  Goldman.     Original  No.  1070(). 

General  characters. — Similar  to  Nofiosorex  craivfordi,  but  very  nnu-h 
larger;  tail  relatively  as  well  as  actually  longer. 

Color. — Uniform  slate  gray,  slightly  darker  on  rump  and  slightly  paler 
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on  under  parts  ;  belly  with  a  faint  brownish  tinge ;  tail  concolor  with 
upper  and  lower  surfaces  of  body. 

Vranlal  and  doibd  ch<trurters. — Skull  large  and  massive,  widely  different 
from  N.  cruwfordi  and  evollx ;  braincase  highly  arched,  as  in  Blarina  mex- 
icana,  which  it  greatly  resembles  (see  figure  of  skull  of  B.  mexicana,  N. 
Am.  Fanna,  No.  10,  pi.  1,  fig.  11,  Dec.  1895):  constriction  swollen;  walls 
of  anterior  nares  tliickened ;  teeth  white  throughout,  without  trace  of 
color  on  ti]is  ;  molars  swollen  and  crowded,  not  excavated  posteriorly. 

Remarks. — Mr.  Nelson  caught  3  specimens  of  this  fine  shrew  near  the 
creek,  just  below  the  mouth  of  the  canyon,  at  Milpillas.  He  says  they 
were  living  under  shelter  of  logs,  rocks,  and  Imnks  in  damp  places  grown 
up  to  bushes  and  weeds  away  fi-om  the  woods. 

Measarements  (from  dry  skin*). — Total  length,  128;  tail  vertebrfB,  45! 
hind  foot,  15.  Cranial  mea.viranents :  total  length  of  skull,  including  in- 
cisors, 23;  greatest  breadth,  10.5. 

Sorex  sclateri  f  sp.  nov. 

Ti/pe  from  Tumbala,  Chiapas,  Mexico  (alt.,  5000  ft.).  No.  75872,  9  ad. 
U.  S.  Nat.  I\Ius.,  Department  of  Agriculture  Coll.  Collected  Oct.  23, 1895, 
by  E.  W.  Nelson  and  E.  A.  Goldman.     Original  No.  8567. 

General  characters. — Size  large  ;  tail  long  ;  hind  foot  very  long  (16  mm.); 
color  similar  to  S.  macrodon,  but  ears  smaller,  and  skull  very  different. 

Color. — Upper  parts  dusky,  finely  mixed  with  sepia  brown,  darkest 
over  the  rnmp  ;  under  parts  seal  l^rown  ;  tail  dusky ;  paler  below,  without 
line  of  demarkation  ;  feet  dnsky. 

Cranial  and  denial  character.^. — Skull  large,  long,  and  rather  slender 
(20  X  9  mm.) ;  rostrum,  palate,  and  dentition  (in  general)  much  as  in  S. 
saussurei  candatas,  but  postpalatal  region  and  braincase  decidedly  longer ; 
interpterygoid  fossa  broad  and  long  ;  first  and  second  unicuspids  subequal 
or  second  slightly  the  larger;  third  nniciispid,  as  seen  from  the  side,  de- 
cidedly larger  than  fourth  ;  as  seen  from  l)elow,  subequal  or  slightly 
smaller;  teeth  very  white,  the  red  tips  greatly  reduced. 

Remarkff.— Sorex  .sclateri  is  a  very  pec'uliar  species,  and  does  not  seem  to 
l)e  at  all  closely  related  to  any  of  the  other  shrews  known  from  Mexico  or 
Central  America.  The  large  size  of  tlie  hind  foot  and  i)ecnliar  elongation 
of  the  postpalatal  part  of  the  skull  snfficre  to  distinguish  it  from  the  species 
that  approach  it  in  size,  while  the  relatively  large  size  of  the  third  nni- 
cuspidate  tooth  is  distinctive.  Singularly  enough,  in  general  form  of  skull 
and  relative  proportions  of  unicuspids  <SV>r('r.sT/'(^'/'<  resembles  »S'.  oreopolns, 
a  small  short-tailed  species  inhabiting  the  Sierra 'Nevada  de  Colima  of 
Jalisco. 

Measurements. — Type  specimen:  total  length,  126;  tail  vertebrae,  52; 
hind  foot,  16.  Average  of  5  specimens  from  type  locality :  total  length, 
125;  tail  vertebrfe,  53;  hind  foot,  16. 

*  Field  measurements  not  yet  received  from  collector, 
t  Named  in  honor  of  Dr.  Philip  Lutley  Sclater,  the  distinguished  Secre- 
tary of  the  Zoological  Society  of  London. 
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Sorex  salvini  *  sp.  uov. 

Type  fromCalel,  Totonioapaii,  Guatemala  (alt.,  10200  ft.  -----  3100  meters). 
No.  77035,  9  ad.  U.  S.  Nat.  :Mu.s.,  Department  of  Agriculture  Coll.  Col- 
lected Jan.  12,  1S9(),  l.y  E  W.  Nelson  and  E.  A.  Goldman.  Original  No. 
9057. 

Generdl  chitracfcrf!. — Size  small  (about  equalling  ^S".  veiitralk)  ;  ears  me- 
dium or  rather  large  ;  tail  rather  short ;  /><////  veri/  dark,  thus  differing  from 
all  the  otlier  known  small  species  from  either  Mexico  or  Guatemala. 

Color. — Upper  parts  rich  dark  se[)ia  brown,  darkest  over  the  rump  ; 
uutler  parts  seal  brown  ;  tail  fo.intl_y  bicolor. 

Cranial  and  dental  characters.— SkuW  similar  to  that  of  ventralis,  Ijut 
.somewhat  larger  (18.5  mm. ) ;  constriction  of  rostrum  more  swollen.  First 
and  second  unicuspids  subequal ;  third  slightl_v  larger  than  fourth  as  seen 
from  the  side,  but  really  smaller  as  seen  from  below.  Molariform  teeth 
moderateh'  excavated  ;  larger  than  those  of  ventralis. 

Remarks. — Tliis  small  slirew  seems  to  be  more  nearly  related  to  ventralis 
than  to  any  other.  It  is  very  much  darker  than  rentralis,  both  above  and 
below,  has  a  slightly  longer  tail,  larger  skull,  and  larger  molariform  teeth. 

Measurements. — Type  specimen:  total  length,  104;  tail  vertebrte,  41; 
hind  foot,  13  5.  Average  of  two  specimens  from  type  locality:  total 
length,  106;  tail  vertebra?,  42;  hind  foot,  13.75. 

Sorex  godmani  *  sp.  nov. 

Type  from  Volcano  Santa  Maria,  Quezaltenango,  Guatemala  (alt.,  9000 
ft.  =2740  meters).  No.  77044,  $  ad.  U.  S.  Nat.  Mus.,  Department  of 
Agriculture  Coll.  Collected  Jan.  28,  1890,  by  E.  W.  Nelson  and  E.  A. 
Goldman.     Original  No.  9239. 

General  characters. — Size  rather  large  (hind  foot  nearly  15  mm.)  ;  tail 
long;  ears  conspicuous;  similar  to  »S'.  cauddtus,  but  color  less  dark  and 
skull  decidedly  smaller. 

Color. — Upper  parts  uniform  dark  sepia  brown  with  a  faint  chestnut 
tinge;  under  parts  seal  Itrown;  tail  dark  all  round. 

(Jrantal  and  dental  cltaracters. — SUull  of  normal  shape  (braincase  some- 
what flattened  in  type  specimen),  rather  small  for  size  of  animal;  first 
and  second  unicusj)ids  subequal,  third  slightly  smaller  than  fourth  ;  mo- 
lariform teeth  rather  deeply  excavated  posteriori}-.  Skull  similar  in 
general  to  that  of  caudatns  but  much  smaller  (18x8  mm.  instead  of 
19.5x9.5);  molariform  teeth  much  smaller  and  more  deeply  excavated 
posteriorly. 

Remarks. — Sore.v  godmani  agrees  with  S.  stizodon  in  color,  but  is  larger, 
has  a  much  longer  tail  (55  mni.  instead  of  41)  and  very  different  skull  and 

*  These  two  species  are  named  in  honor  of  Osbert  Salvin  and  F.  Du 
Cane  Godman,  the  distinguished  editors  of  the  Biologia  Centrali-Ameri- 
cana.  Their  names  must  ever  be  associated  with  the  natural  history  of 
Guatemala. 
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teeth  (skull  more  slender  and  delicate;  pni  and  m  ^  and  m  ^  much  more 
deepl.v  excavated  posteriorly  ;  second  unicnspid  not  larger  than  first).  Its 
nearest  relative  seems  to  l)e  S.  w/fwsH/r/  canditlw^,  which  differs  from  it  in 
somewhat  darker  coloration,  in  having;  the  tail  decidedly  i)aler  ))elo\v, 
and  in  the  cranial  and  dental  peculiarities  already  described. 

Measikrcments. — Type  specimen:  total  length,  120;  tail  vertebne,  57; 
hind  foot,  I").  Average  of  4  specimens:  total  length,  122.5;  tail  verte- 
brae, 55;  hind  foot,  14.7. 

Specimens  examined. — Total  number,  4,  from  the  following  localities  in 
Guatemala: 

Volcano  Santa  Maria,  Quezaltenango  (type  locality),  3. 
Todos  Santos,  Huehuetenango,  1. 


Vol.  XI,  pp.  231-234  September  17,  1897 

PROCEEDINGS 


OF  THE 


BIOLOGICAL  SOCIETY  OF  WASHINGTON 


DIAGNOSES  OF  NEW  SPECIES  OF  FISHES  FOUND  IN 

BERING    SEA. 
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111  18U5  the  junior  author  served  as  naturalist  on  the  U.  S. 
Fish  Conimission  steamer  Albatross  and  obtained  many  fishes  at 
various  depths.  Among  them  were  14  species  apparently  hith- 
erto undescribed.  Diagnoses  of  these  are  here  given  by  permis- 
sion of  Captain  John  J.  Brice,  U.  S.  Commissioner  of  Fish  and 
Fisheries,  and  will  hereafter  be  described  at  length  and  illus- 
trated. 

RAIID.E. 

Raia  rosispinis. 

Snout  moderateh'  produced,  with  a  soft,  moderately  narrow  rostral  car- 
tilatre  and  a  blunt  tip.  Interorbital  space  nearly  plane.  Snout  with  a 
number  of  plates  having  stellate  bases  about  middle,  and  many  smaller 
asperities,  leaving  only  the  borders  of  the  pectorals  and  ventrals  naked. 
Larger  spines  with  stellate  bases  ai'e  interspersed  between  the  disk  and 
the  pectoral  rays.  A  row  of  about  26  thorn-like  spines,  with  radiating 
ridges,  extends  from  the  interhumeral  area  to  the  dorsal  fins ;  two  spines 
on  each  shoulder.  One  spine  above  antocular  region,  another  above  post- 
ocular  region,  and  another  behind  it  about  half  the  distance. 

Raia  obtusa. 

Snout  not  at  all  produced,  but  very  bluntly  rounded.  Interorbital  space 
narrow.  Mouth  small,  rectilinear.  Minute  distant  prickles  on  the  snout, 
the  anterior  portion  of  disk  and  interorbital  area,  as  well  as  in  a  broad 
median  band  extending  on  tail  to  dorsal  and  commencing  at  the  inter- 
humeral area  ;  a  row  of  scarcely  enlarged  acute  spines  above  the  eye ;  an 
uninterrupted  row  of  unguiform  spines  with  smoth  bases  extending  from 
the  interhumeral  area  to  dorsal  fin;  two  similar  spines  arm  each  shoulder. 
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Raia  intenupta. 

Snout  moderately  produced,  with  a  soft  very  attenuated  rostral  cartilage 
and  a  blunt  tip.  Interorbital  space  concave.  Mouth  small;  the  width 
equal  to  half  i)reoral  area.  Entire  hack  covered  with  very  small  embedded 
spines,  extending  nearly  uniformly  over  the  disk  and  snout,  leaving  only 
the  tip  of  the  latter  naked  ;  a  row  of  compressed  acutely  curved,  smooth 
spines  along  middle  of  back,  extending  from  the  interhumeral  region 
to  dorsal,  but  interrupted  along  the  posterior  half  of  disk,  where  the 
si)ines  are  absent  or  obsolete;  about  four  spines  are  in  tlie  anterior  por- 
tion and  the  series  recommences  on  a  line  with  the  emargination  of  the 
disk  ;  a  single  spine  on  each  shoulder  and  occasionally  a  rudimentary 
second  ;  no  specialized  supra-orbital  spines. 

NOTACANTHIDiE. 
Macdonaldia  alta. 

D.,  32  ;  A.  (31  to  end  of  dorsal)  52  spines,  125  rays. 

Body  com4)aratively  high  ;  greatest  height  equal  to  3|  the  distance  be- 
tween vent  and  tip  of  snout.  Pectoral  fin  with  its  root  twice  as  far  from 
upjier  cleft  of  branchial  aperture  as  from  the  lateral  line,  and  much  nearer 
to  the  posterior  end  of  operculum  than  to  lateral  line. 

Bering  Sea,  Lat.  N.  54°  54',  Long.  VV.  168°  59'  (station  3604,  Aug.  13, 
1895;  1401  fathoms). 

Macdonaldia  longa. 

D.,  33  ;  A.  (26  to  opposite  end  of  dorsal)  55  spines.  111  rays. 

Body  comparatively  slender,  with  the  greatest  height  about  one-fifth 
distance  between  vent  and  ti]i  of  snout.  Pectoral  lin  with  its  root  three 
times  as  far  from  upper  cleft  of  branchial  aperture  as  from  lateral  line, 
and  very  much  nearer  lateral  line  than  end  of  operculum. 

Bering  Sea  (station  3607,  1895;  900  fiithoms). 

ALEPOCEPHALID.E. 

Ericara,   new  genus. 

Alepocephalids  with  small,  perfectly  smootli,  imbricated  cycloid  scales, 
wide  cranium,  projecting  snout,  deeply  cleft  mouth,  uniserial  and  acro- 
dout  teeth  on  vomer  and  anterior  portion  of  palatines,  and  dorsal  and 
anal  of  normal  extent  and  opposite  each  other. 

Ericara  salmonea. 

Dorsal,  17  ;  anal,  24.  Maxillary  extending  to  vertical  of  posterior  bor- 
der of  orbit.     Head  large  :   length,  82  ;  depth,  5;  width,  43. 

Bering  Sea,  S.W.  of  Pribilof  Islands  (station  3603,  1895  ;  1771  fathoms). 

LYCODID^. 

Lycodes  digitatus. 

Body  moderately  elongate,  its  greatest  height  being  between  i  and  ^of 
the  total  length  ;  covered  with  small,  entirely  separated  embedded  scales, 


Diagnoses  of  Neiv  Species  of  Fishes. 


Zoo 


whicli  become  nearer  aiiteriorily  and  extend  in  advance  of  the  dorsal  tin 
as  well  as  on  the  vertical  tins.  No  specialized  area  of  smaller  scales  be- 
hinci  base  of  pectorals.  Pectorals  scaleless.  Head  moderate,  i  in  length, 
entirely  naked. 

Color  (in  alcohol)  hrowni.sh  yellow  suffused  vvitli  reddish  in  front,  varie- 
gated, darker  anteriorily,  witli  four  dark  longitudinal  l)ands  most  distinct 
about  middle  of  bod}',  fadim,'  out  backwards.  Fins  light  and  without 
dark  margins.  Head  dark  above  and  laterally,  light  below.  Dorsal, 
101  ;  ventral,  81  ;  pectoral,  IS. 

Bering  Sea,  Lat.  N.  56°  14^  Long.  W.  1(;4°  8'  (station  3541 ;  49  fathoms). 

Lycodes  concolor. 

Body  rather  elongated,  its  greatest  height  being  less  than  4  total  length  ; 
covered  with  very  small,  entirely  separated  embedded  scales  whicli  be- 
come more  distant  anteriorly  and  extend  in  advance  of  the  donsal  tin  and 
scapular  region,  as  well  as  on  the  vertical  fins ;  j^ectorals  with  scattered 
scales  on  external  and  internal  surfaces  near  base.  A  specialized  area  of 
smaller  scales  behind  base  of  i)ectoral  and  a  naked  area  aj^jund  upper 
axilla  of  pectorals.  Head  moderate,  a  fifth  of  total  length,  entirely 
naked.  Color  nearly  uniform,  only  relieved  by  the  apparently  lighter 
hue  of  the  scales  and  the  somewhat  darker  margins  of  the  fins.  Dorsal, 
118;  ventral,  98;  i>ectoral,  21. 

Bering  Sea,  Lat.  N.  55°  19',  Long.  W.  1()8°  11'  (station  3608,  Aug.  12, 
1895;  276  fathoms). 

MACRURID.E. 
Macrurus  lepturus. 

Type  22  inches  long.     D.,  14-122.     A.,  116.     P.,  20.     V.,  8. 

Scales  deciduous  and  moderate,  oblong  or  oval  with  reduced  exposed 
surfaces;  those  on  the  back  or  above  the  lateral  line  have  a  few  (3-5) 
ridges  beset  with  sj>ines,  })ut  those  below  are  mostly  unarmed.  Head 
one-sixth  of  entire  length,  regularly  conical.  Snout  moderatelv  ex- 
tended. Median  tubercle  very  projecting;  lateral  wfli  developed,  con- 
nected by  well  defined  ridge;  infraorbital  vertical,  with  the  ridge  linear 
and  near  the  orbit.  Teeth  cardiform  in  both  jaws  ;  the  lower  teeth  beset 
the  outer  slope  of  the  jaw. 

Bering  Sea,  S.  W.  of  Pribilof  Islands  (station  3604;   1401  fathoms). 

Macrurus  dorsalis. 

Type  length,  26  inches.     D.,  15-120.     A.,  122.     P.,  21.     V.,  9. 

Scales  deciduous  and  rather  small,  diversiform,  with  small  exposed  sur- 
faces;  near  the  dorsal  they  have  about  five  radiating  spinigerous  ridges, 
but  below  the  lateral  line  these  ridges  are  fewer  and  unarmed.  Head  a 
little  more  than  one-sixth  of  the  length.  Snout  short,  itrojecting  a  con- 
siderable length  beyond  the  eye  and  a  little  beyond  the  supraniaxillary. 
Median  tubercle  very  i)rominent  ;  C(jnnecting  ridge  is  well  defined  ;  infra- 
orbital nearly  vertical,  with  the  ridge  linear  and  near  the  orbit.  Teeth 
cardiform. 

Bering  Sea,  S.  W.  of  Pribilof  Islands  (station  3604;   1401  flithoms). 
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Macrurus  firmisquamis. 

Type  31  inches  long.     D.,  12-120.     A.,  105.     P.,  20.     V.,  8. 

Scales  firmly  affixed,  oblong  or  rather  short,  and  with  considerable  ex- 
posed snrfaces,  which  have  sabeqnal  radiating  ridges  beset  with  numerous 
Hcnte  spinelets ;  the  ridges  vai-y  from  3  to  8  in  number.  Head  regularly 
convex  in  profile,  a  fifth  of  the  entire  length.  Snout  longer  than  the 
diameter  of  the  eye.  Rostral  tubercles  obsolete  and  infraorbital  ridge 
rounded.  Teeth  biserial  or  triserial.  This  species  is  distinguishable  from 
all  its  American  congeners,  at  least,  by  the  very  firm  scales. 

Bering  Sea,  S.  W.  of  Pribilof  Islands,  1895. 

Macrurus  (Nematonurus)  magnus. 

Type  43  inches  long.     D.,  9-128.     A.,  121.     P.,  15.     V.,  (i. 

Scales  moderately  large,  readily  deciduous,  decidedly  oblong  or  long, 
with  a  small  exposed  surface  which  is  beset  with  five  to  seven  radiating 
unarmed  ridges.  Head  regularly  conical,  less  than  one-fifth  of  the  length. 
Snout  rather  long  ;  i)rojects  half  its  length  beyond  the  mandible.  Tuber- 
cles feebly  (developed,  plain  and  continuous  from  3  parallel  ridges;  infra- 
orbital flat,  with  the  crest  rather  nearer  the  orbit  than  its  lower  mai'gin ; 
its  entire  surface  scaly.  Teeth  in  the  upper  row  biserial  or  triserial ;  in 
lower  jaw  imperfectly  biserial  or  uniserial. 

Bering  Sea,  S.  W.  of  Prit)ilof  Islands. 

Macrurus  (Nematonurus)  suborbitalis. 

Type  20  inches  long.     D.,  12-85.     A.,  102.     P.,  19.     V.,  11. 

Scales  closely  adherent  and  rather  large,  mostly  short  and  roundish, 
with  considerable  exposed  surfaces,  having  radiating  ridges  beset  with 
weak  spines.  Head  a  little  more  than  one-sixth  of  the  entire  length. 
Snout  projects  little.  Median  and  lateral  tuberciles  are  faintly  developed  ; 
infraorbital  narrow,  divided  into  two  well  marked  areas — an  upper  wider, 
distinguished  by  the  glassy  tul)ercular  scales,  and  the  narrow  lower,  al- 
most skinny  and  scaleless;  the  ridge  indei)endently,  is  little  marked. 
Teeth  biserial  in  the  ui)per  jaw,  robust  in  the  outer  row,  very  weak  in  the 
inner  ;  uniserial  in  lower  jaw  and  scarcely  incurved. 

Bering  Sea,  S.  W.  of  Priljilof  Islands  (station  3603;  1771  fathoms). 

PLEURONECTID.E. 
Hippoglossoides  robustus. 

Body  rather  high,  its  greatest  height  nearly  equaling  half  the  length 
from  the  snout  to  base  of  caudal.  Profile  decurved  above  the  eye.  Body 
thick.  Scales  on  head  separate  and  rarely  touch  each  other.  Lateral 
line  more  arched  than  in  allied  species.  Teeth  of  the  single  row  mostly 
separated  from  each  other  by  intervals  equal  to  width  of  teeth,  curved 
inward,  and  uniform  on  the  sides;  toward  front  four  or  five  enlarged 
teeth,  preceded  by  two  smaller,  leaving  the  middle  toothless.  In  the 
lower  jaw  of  nearly  uniform  size  and  inclining  backwards. 

Bering  Sea,  Lat.  N.  56°  14^,  Long.  W.  164°  8'  (station  3541 ;  49  fathoms). 
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ON   A   SMALL   COLLECTION   OF   MAMMALS   FROM 
HAMILTON  INLET,  LABRADOR. 

BY  OUTRAM  BANGS. 


In  the  early  summer  of  1895  INIr.  C.  H.  Goldthwaite  started 
for  Hamilton  Inlet,  Labrador,  to  collect  mammals  for  the  Bangs' 
Collection.  Upon  reaching  St.  Johns,  Newfoundland,  he  was 
met  by  the  discouraging  news  that  on  account  of  the  troubles  of 
the  government  and  the  low  state  of  its  finances,  there  was  some 
doubt  as  to  whether  its  steamer  would  make  the  usual  annual 
trip  u})  the  Labrador  coast  for  the  purpose  of  carrying  supjdies 
and  picking  up  shipwrecked  fishermen  and  explorers.  Most  of 
the  fishing  vessels  that  visit  Labrador  in  summer  had  alread}'' 
sailed,  but  after  much  delay  and  trouble  he  secured  passage  from 
Conception  Bay  in  a  belated  fisherman,  and  finally  arrived  at 
Hamilton  Inlet,  after  a  long  and  tedious  voyage. 

Here  he  collected  from  July  5  to  September  9,  in  the  immediate 
vicinity  of  the  Hudson  Bay  post  of  Rigoulette,  about  eighty  miles 
up  Hamilton  Inlet,  or  Grosswater  Bay,  as  it  is  usually  called  bv 
the  inhabitants.  I  had  hoped  that  his  work  would  cover  a  larger 
area,  and  that  he  might  get  far  enough  from  the  post  to  collect 
fur-bearing  and  other  large  animals,  but  this  proved  impossible. 
The  only  way  to  make  such  a  trip  successfully  would  be  to  go 
prepared  to  remain  throughout  the  winter.  In  summer  the  in- 
habitants are  all  busy  with  salmon  fishing,  their  principal  means 
of  subsistence,  and  cannot  be  induced  to  go  inland,  even  if  this 
were  practicable.  The  heavy  growth  of  moss,  saturated  with 
moisture,  into  which  a  man  sinks  above  the  knee  at  every  step, 
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makes  traveling  so  laborious  as  to  be  nearly  impossible,  while 
the  constant  annoyance  from  the  attacks  of  blood-sucking  flies 
of  four  or  five  kinds  becomes  almost  intolerable.  In  winter 
traveling  on  snow-shoes  or  on  dog  sledges  is  very  easy.  Then 
all  the  men  go  inland  to  their  various  trapping  grounds  and  stay 
through  the  season,  and  if  a  collector  went  along  with  them  he 
could  undoubtedly  reap  a  rich  harvest.  The  countr}''  about 
Rigoulette  is  heavily  wooded  with  a  rather  stunted  growth  of 
spruce  and  fir,  but  so  near  timber  line  is  it  that  the  tops  of  the 
hills  are  devoid  of  trees.  In  some  places  there  were  large  fields 
of  snow  that  remained  unmelted  throughout  the  entire  summer. 
The  country  is  monotonous  and  offers  little  diversity  for  trapping, 
and  with  the  exception  of  the  lemmings  (Dlcrostonyx),  which  in- 
habit only  the  treeless  tops  of  the  hills,  all  the  smaller  mammals 
live  under  about  the  same  conditions. 

In  collecting  small  mammals  anywhere  one  is  sure  to  find  some 
pest  to  interfere  with  tra])ping  by  eating  specimens  or  bait,  or 
both,  and  Hamilton  Inlet  was  no  exception  to  the  rule.  Mr. 
Goldthwaite's  two  principal  enemies  were  tlie  Labrador  jay  and 
the  Esquimaux  dog.  The  jays  soon  discovered  what  he  was 
doing,  and  would  follow  him  in  a  loose  flock,  sitting  about  and 
watching  while  he  set  a  trap,  and  would  then  descend  upon  it 
and  steal  the  bait  the  moment  his  back  was  turned.  Often  one 
of  them  fell  a  victim  to  the  wicked  little  Schu3der  trap,  but  this 
never  deterred  the  others,  and  no  matter  how  many  were  killed, 
there  were  always  as  many  more  following  him.-  TJie  dogs  were 
even  worse,  for  turned  out  in  the  summer  to  forage  for  them- 
selves, they  hunt  over  the  country  in  packs  for  miles  in  evei'y 
direction.  They  feed  largel}^  on  mice,  lemmings,  and  all  small 
mammals,  and  were  ver}'  cpiick  to  find  one  caught  in  a  trap. 
Several  of  the  dogs  also  got  into  baited  steel  traps,  and  as  they 
are  highly  prized,  especially  the  leaders.  Mr.  Goldthwaite  was 
requested  by  the  owners  to  refrain  from  setting  steel  traps  at  that 
season  of  the  3' ear. 

Mr.  Goldthwaite  collected  the  following  mammals : 


*o 


Lepus  aniericanus  ameiicanus  Erxl. 

Abundant  everywliere.  A  fine  series  of  14  young  and  adult  examples 
has  led  me  to  take  up  a  careful  study  of  a  large  number  of  S2)ecimens  of 
the  American  hare  from  many  jioints  in  eastern  North  America,  the  re- 
sults of  which  will  be  pul>lislied  in  a  separate  i)aper. 
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The  type  of  Lepn^  (iinericanui^,  as  is  well  known,  cam(>  fnini  tlie  south 
side  of  Hudson  Strait.  HainiUon  Inlet  is  not  only  much  south  of  this, 
but  appears  to  have  quite  a  diflei'ent  fauna,  the  small  mammals  especially 
beinij;  different  from  those  taken  at  Fort  Chimo  by  L.  M.  Turner.  It  is 
therefore  probable  that  typical  Lcpus  americanus  is  even  more  extreme 
than  the  Hamilton  Inlet  series,  which  is  at  present  the  best  working 
material  available.* 

Zapus  hudsonius  (Zimmerman). 

Three  specimens  were  caught  in  the  damp  mosgyspruce  woods. 

Fiber  zibethicus  (Linn.) 

^luskrats  were  very  scarce  al)out  Hamilton  Inlet,  but  were  said  to  be 
abundant  in  the  lakes  and  rivers  of  the  interior.  The  one  specimen  col- 
lected, an  adult,  agrees  in  every  waj'  with  true  zibdliicus  of  northeastern 
North  America  generally,  and  shows  no  approach  to  the  insular  form 
{Fiber  obscnrus)  found  in  Newfoundland. 

Dicrostonyx  hudsonius  (Pallas). 

Three  specimens  of  the  Hudsonian  lemming  were  secured,  all  taken  at 
the  entrance  to  one  hole  on  top  of  a  treeless  hill.  A  fourth  was  also 
trapped  at  the  same  hole,  but  afterwards  destroyed.  The  lemming  was 
well  known  to  the  natives,  who  called  it  'hill  mouse,'  and  said  it  was 
usually  abundant  on  all  the  hills.  Mr.  Goldthwaite  worked  very  hard  to 
get  more,  but  the  dogs  had  visited  all  suitable  places  and  dug  out  the 
lemmings  before  he  arrived,  and  the  hole  where  he  caught  his  specimens 
was  the  only  one  he  could  find  that  was  occupied. 

Mr.  Gerrit  S.  Miller,  Jr.,  who  examined  these  specimens  at  the  time 
he  wrote  his  'Genera  and  Subgenera  of  Voles  and  Lennnings,'  tells  me 
that  this  lemming  is  not  like  any  of  the  old-world  species.  The  name  Mns 
Jiudsonius  Pallas  t  apparently  applies  to  this  species,  which  may  be  briefly 
described  as  follows : 

Color. — Upper  parts  gray  (about  the  color  of  a  Maltese  cat),  somewhat 
mixed  with  l)lack  tipped  hairs  and  slightly  touched  in  places  with  rusty  ; 
a  narrow  black  stripe  along  middle  of  back ;  long  hairs  covering  ear, 
mixed  black  and  rusty  ;  a  spot  of  pale  yellowish  rust  color  at  base  of 
whiskers.  Lower  sides  and  under  parts  dull  brownish  gray,  irregularly 
washed  with  rusty,  the  rust  color  predominating  in  front  of  arms,  across 

*  The  Arctic  Hare  is  said  to  occur  at  Hamilton  Inlet,  but  Mr.  Goldth- 
waite was  unable  to  get  one.  It  was  reported  to  ))e  more  abundant  in 
winter  than  in  sunmier. 

t  Richardson  (Fauna  Boreali-Americana,  1829,  p.  132)  refers  the  specific 
name  hudsonius  to  Forster.  I  cannot  find  that  Forster  ever  gave  his  ani- 
mal (a  mutilated  specimen)  a  scientific  name,  merely  styling  it  'a  small 
animal  called  a  Field  Mouse.     Churchill  River,' 
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chest,  and  about  vent.     Feet,  liands,  and  tail  dull  gray,  hairy.     Tail  with 
a  long  pencil  nearly  equaling  length  of  tail. 

Measurements. — The  three  specimens  measured  as  follows: 


No. 

Sex. 

Total  len 

gth. 

Tal 

verteline. 

Hind  foot 

4166 

J^old. 

150 

.21 

20 

4167 

d  yg-  a<i- 

145 

22 

22 

4168 

cT'yg- 

12S 

16 

20 

Skull  — n\Q  skull  of  4166,  (J'  old  adult,  measures :  basal  length,  28.6 ;  zy- 
gomatic breadth,  19.8;  mastoid  breadth,  14.2;  alveolar  length  of  upper 
molar  series,  7.6;  incisive  foramen,  5.6.  That  of  an  adult  male  D.  tor- 
giijilas  from  Petschora,  Russia  (No.  3()21,  collection  of  Gerrit  S.  Miller,  Jr.), 
measures:  basal  length,  27.4;  zygomatic  breadth,  19;  mastoid  breadth, 
14;  alveolar  length  of  upper  molar  series,  7.4;  incisive  foramen,  6.8. 

These  specimens  are  of  approximably  equal  age,  so  that  they  furnish  a 
very  satisfactory  basis  for  comparison.  The  skull  of  D.  torquatus,  though 
actually  slightly  smaller,  gives  the  impression  of  greater  strength  and 
massiveness.  This  is  chiefly  due  to  its  liroader,  less  deflected  rostrum  and 
slightly  shorter,  broader  l)rain  case.  While  the  width  of  rostrum  is  less 
and  the  deflection  of  dorsal  outline  greater  in  D.  hudsonius,  the  rostral 
depth  at  the  root  of  the  zygoma  is  slightly  greater  in  D.  torquatus.  Au- 
dital  bulhe  in  D.  tuidsonius  distinctly  larger  and  less  globular  than  in 
D.  torquatus. 

Teeth. — As  has  recently  been  pointed  out,*  there  is  a  minute  supple- 
mental anterior  internal  loop  in  the  posterior  lower  molar  of  Dicrostonyx 
huAlsonlHs  which  is  apparently  absent  in  the  Old  World  species.  Other- 
wise the  dentition  calls  for  no  special  comment. 

Synaptomys  (Mictomys)  innuitus  (True). 

Only  one  specimen  was  collected.  Dr.  C.  Hart  IMerriani  and  Mr.  Gerrit 
S.  Miller,  Jr.,  have  kindly  compared  Ihis  specimen  with  the  tyi)e  of  in- 
nuitn.s  from  Fort  Ciiimo,  Labrador,  with  the  following  results  :  The  Ham- 
ilton Inlet  specimen  is  younger  than  the  type  of  innuitus,  Init  is  larger, 
the  hind  foot  measuring  :>  mm.  more  and  the  skull  being  actually  larger; 
the  tail  is  also  longer.  It  is  a  jnty  that  only  one  specimen  from  each 
locality  is  in  existence,  as  more  material  from  Labrador  would  probably 
show  that  two  well  marked  forms  occur  there,  as  is  the  case  with  Erotomys 
and  probably  with  Phenaconiys  ungava  also.  The  n^easurements  of  the 
si)ecimen,  No.  3972,  (^  young  adult,  are  :  total  length,  114;  tail  vertebrse, 
25;  hind  foot,  21. 

*  Miller,  North  American  Fauna,  No.  12,  p.  39,  foot-note,  July  23,  1896. 
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Microtus  enixus  Bangs.* 

Next  to  Evotdmijs,  tliis  species  was  the  coiiini(ine«t  siiuill  iiiaiiniial  aliout 
Hamilton   Inlet.     It  was  found  living  every- 
where, but  was  especially  abundant  along  the 
banks  of  the  brooks  where  a  few  reeds  and 
grasses  grew  ;  80  specimens  were  obtained. 

It  is  very  distinct  from  all  other  eastern  voles, 
and  is  at  once  distinguished  by  its  peculiarly 
small,  weak,  molar  teeth.     (See  figure  lo.) 

Evotomys  proteus  Bangs.f 


The  Evotomys  was  the  connnonest  small  mam- 
mal, and  was  found  everywhere.  No  less  than 
99  specimens  were  collected.  Several  times 
while  walking  through  the  forest  Mr.  Goldth- 
waite  discovered  one  sitting  upon  a  spruce 
branch  '  like  a  squirrel.'  I  have  never  known 
of  this  arboreal  habit  being  noticed  in  other 
species.  The  range  of  individual  color  varia- 
tion in  Ecotomijs  proteus  is  simply  astounding, 
and  it  seems  incredible  that  extremes  from  the 
series  can  belong  to  the  same  species,  yet  any 

specimen  picked  out  can  be  graded  by  the  most  delicate  steps  into  any 
of  the  other  extremes.  The  at-companying  plate  shows  admirably  a  few 
of  the  most  pronounced  color  phases. 

The  Hamilton  Inlet  and  Fort  Chimo  red-backed  mice  are  very  difierent, 
representing  opposite  extremes  in  the  genus.  The  latter,  lately  described 
l)y  Vernon  Bailey  as  Evotomys' uv(java,X  is  a  small  form  with  small  hind 
foot,  short  tail,  and  little  ears  concealed  by  the  fur.  E.  2>roteus  is  a  very 
large  form,  with  heavy  skull,  big  feet  and  tail,  and  large  ears. 


Fig.  13.— a.  Left  upper  molar 
series  of  Alicrotiis  pennsyl- 
vanicus  (Topotype  No.  2336 
Bangs  coll.) 

b.  Left  upper  molar  series  of 
Microtus  enixus  (Topotype 
No.  3970,  Bangs  coll.) 


Phenacomys  ungava    ■Nlerriam. 

The  11)  individuals  of  this  interesting  species  that  were  caught  were  all 
found  in  one  small  area  on  the  bank  of  a  little  ])rook,  associated  with 
MicrotKs  enixus  and  Evotoinys  proteus.  None  were  taken  anywhere  else. 
Mr.  Miller  had  this  series  when  he  wrote  his  '  Synopsis  of  the  Voles  of  the 
Genus  Phenacomys,'  and  found  tluxt  the  form  is  much  larger  than  true 
P.  ungava.  It  is  very  possible  that  more  specimens  from  Fort  Chimo 
would  show  the  Hamilton  Inlet  form  to  be  worthy  of  separation. 

*  Preliminary  Description  of  a  New  Vole  from  Labrador,  American 
Naturalist,  XXX,  Dec.  5,  1896,  p.  1051. 

t  In  Vernon  Bailey's  Revision  of  the  American  Voles  (jf  the  Genus 
Evotomys,  Proc.  Biol.  Soc.  of  Washington,  XI,  May  13,  1897,  p.  137. 

tLoc.  cit,  p.  130. 
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Sciurus  hudsonicus  hudsonicus  l-^ 


i-.\l 


Red  Hquii-rels  were  not  at  all  coininon,  four  being  all  that  Mr.  Goldtli- 
waite  was  alile  to  get,  though  constantly  on  the  lookout  for  them. 

Sorex  personatus  I.  GeofFroy  St.  Hilaire. 

This  species  is  represented  by  one  skull,  kindly  identified  as  S.  perso- 
natus by  "  V  "^-^rrit  S.  Miller,  Jr. 

It  is  strange  that  in  all  the  trapping  lie  did  near  Hamilton  Inlet  Mr. 
Goldthwaite  caught  but  one  shrew  and  no  moles.* 

Putorius  cicognani  cicognani  (Bonaparte). 

Mr.  Goldthwaite's  collection  contained  2  specimens  J^  and  9;  which, 
though  taken  at  a  locality  so  strictly  Hudsonian  in  character,  are  per- 
fectly referable  to  the  Canadian  form,  true  cicognani.  This  would  seem 
to  indicate  that  typical  Putorins  cicognani  pushes  farther  north  in  the  east 
than  it  does  in  the  central  part  of  the  continent.  The  two  specimens  col- 
lected measure  as  follows :  No.  3951,  cf  adult :  total  length,  300  ;  tail  verte- 
bra, 90;  hind  foot,  43.  No.  3952,  $  young  adult :  total  length,  256;  tail 
vertebme,  66  ;  hind  foot,  31. 

Possibly  another  form  may  be  found  farther  inland,  as  the  sj^ruce  and 
fir  forest  only  extends  in  a  narrow  belt  along  the  coast,  the  whole  inte- 
rior being  open  '  barren  grounds,'  where  the  conditions  of  life  must  be  dif- 
ferent from  those  near  the  coast. 

EXPLANATION  OF  PLATE  IV. 

A  series  of  toi-)otypes  of  Evotomys  proieus,  in  collection  of  E.  A.  and  O. 
Bangs,  showing  some  of  the  color  phases  to  which  the  species  is  subject. 
(All  specimens  are  from  Hamilton  Inlet,  Labrador.) 

Fig.  1,  No.  4054;  Fig.  2,  No.  4053;  Fig.  3,  No.  4068;  Fig.  4,  No.  4088; 
Fig.  5,  No.  4085;  Fig.  6,  No.  4118;  Fig.  7,  No.  4139. 

*  One  morning  Mr.  Goldthwaite  saw  sevei'al  dogs  nosing  about  a  star- 
nosed  mole  {Condglura,  cristata)  which  they  had  caught  but  did  not  relish. 
One  of  them,  however,  instantly  swallowed  it  when  he  tried  to  rescue 
it.  He  was  unable  to  find  any  signs  of  this  mole  anywhere  and  secui'ed 
no  specimens. 
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A  LIST  OF   THE   GENERIC   AND   FAMILY  NAMES  OF 

RODENTS. 

BY  T.  8.  PALMER. 


Generic  names  of  mammals  have  undergone  many  changes  in 
recent  years,  and  in  no  group  is  this  more  apparent  than  in  the 
Rodentia.  Not  only  have  new  names  been  proposed  for  a  host 
of  new  forms,  but  man}^  well-known  genera  now  appear  under 
names  long  forgotten,  but  revived  in  obedience  to  the  law  of 
priority.  Linnteus,  in  1758,  recognized  only  six  genera  of  ro- 
dents (including  Rhinoceros!) ;  Agassiz,  in  1842-'46,  recorded  about 
220  generic  names  in  this  order,  and  ISIarschall,  in  1873,  added 
65  more,  making  a  total  of  somewhat  less  than  300.  The  present 
list  contains  more  than  600  (a  large  proj)ortion  of  which  are,  of 
course,  synonyms),  comprising  perhaps  15  percent  of  the  entire 
number  of  generic  and  subgeneric  names  ever  proposed  for 
mammals. 

Recent  changes  in  the  nomenclature  of  the  Rodentia  are  well 
exemplified  in  two  important  papers  wdiich  have  appeared  dur- 
ing the  past  few  months — one,  by  Mr.  Oldfield  Thomas,  entitled 
'  On  the  Genera  of  Rodents  ' ; '  the  other,  by  Dr.  E.  L.  Troues- 
sart,  comprising  part  of  the  second  edition  of  his  '  Catalogus 
Mammalium.'  The  former  paper  gives  merely  a  list  of  the  groups 
of  living  rodents  which  the  author  considers  worthy  of  generic 
rank,  together  with  references  to  the  original  description  of  each 
genus.     Trouessart's  Catalogue,  more  ambitious  in  its  scope,  is 

iProc.  Zool.  Soc.  London,  1896,  pp.  1012-1028. 
56-Bioi..  Soc.  Wash.,  Vol.  XI,  1897  •  (241) 
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intended  to  include  all  the  species,  living  and  extinct,  now  recog- 
nized. Even  with  these  aids  the  student  will  often  find  difficulty 
in  looking  up  synon3any  or  determining  the  earliest  name  of  a 
genus,  for  Thomas  gives  only  about  one-third  of  the  names,  while 
Trouessart  does  not  pretend  to  include  all  the  generic  synonyms 
and  frequently  omits  references. 

The  present  paper  differs  from  either  of  those  just  mentioned. 
It  is  neither  an  index  nor  a  catalogue  of  recognized  genera,  but 
merely  an  attempt  to  bring  together  nil  the  names,  generic  and 
subgeneric,  ever  pro])Osedi  It  is  not  complete  in  itself,  inasmuch 
as  it  gives  neither  references  to  descriptions  nor  localities ;  but 
the  authority,  date  of  publication,  and  type  or  included  species 
under  each  name  will  throw  some  light  on  these  points.  In  ar- 
ranging this  list  everything  has  been  subordinated  to  convenience 
of  reference.  Genera  and  subgenera  have  been  treated  alike  and 
distributed  under  families,  while  the  alphabetical  arrangement  has 
been  followed  both  in  the  sequence  of  higher  groups  and  in  the 
names  under  each  family.  Some  difficult}^  has  been  experienced 
in  properly  grouping  the  genera,  and  about  a  dozen  names  have 
not  been  referred  to  any  family  for  lack  of  sufficient  information' 
regarding  their  status.  Thomas'  classification  of  recent  genera 
has  been  followed,  except  in  the  case  of  Lophiomijidx,  which  is 
given  full  family  rank,  instead  of  being  placed  as  a  subfamily 
under  Muridx.  To  these  22  groups  have  been  added  5  additional 
families  of  extinct  rodents  recognized  by  Zittel,'  making  a  total 
of  27  families.  More  than  200  names  occur  under  Muridse,  and 
for  simplicity  they  have  been  placed  under  subfamilies,  but  this 
is  the  only  instance  in  which  the  alphabetical  arrangement  of 
the  family  has  not  been  followed.'' 

The  date  is  always  the  year  of  actual  iiuhrication,  often  very 
different  from  the  date  of  apparent  puljUcation.  For  exam[)le, 
the  description  of  Schizo don  was  published  in  the  Proceedings  of 
the  Zoological  Society  of  London  for  1841,  but  it  did  not  actually 
appear  until  March,  1842.  Arctomys  was  described  in  a  part  of 
the  fourth  volume  of  Schreber's  Saugthiere,  issued  in  1782,  but 
the  name  was  first  published  on  plates  accompanying  this  work, 
which  are  known  to  have  been  distributed  in  1780.     Schizodon 

1 '  Handbuch  der  PaUeontologie,'  IV,  1892-'93. 

^I  am  iiide1)ted  to  Mr.  Thomas  for  looking  over  the  genera  of  Mnridx 
and  Octodontidw  and  for  several  suggestions  as  to  the  arrangement  of  the 
list. 
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is  therefore  quoted  as  1842  and  Ardomys  as  1780.'  Preoccupied 
names  have  been  marked,  and  cross-references  made  to  those 
proposed  to  replace  them.  A  few  names  have  become  ahnost 
unrecognizable  by  reason  of  the  changes  they  have  undergone 
in  the  process  of  emendation.  Among  such  may  be  mentioned 
the  correction  of  Aplodoatla  to  Haploodus,  Pithechelr  to  Pithe- 
cochirus,  and  Gelogenus  to  Genyscoelus.'^  The  original  spelling  is 
always  given,  but  no  attempt  has  been  made  to  include  all 
variations,  although  the  more  important  have  been  noted.  If 
the  first  letter  of  a  word  has  been  changed,  both  forms  have 
been  inserted  in  the  list,  but  other  changes  have  been  indicated 
in  foot-notes. 

Each  genus  is  followed  by  the  type  or  species  on  which  it  was 
based.  When  no  type  was  designated  and  none  has  been  indi- 
cated by  a  subsequent  reviser,  all  the  species  are  mentioned  in 
the  order  given  in  the  original  description.  No  doubt  some 
errors  will  be  detected  here,  for  at  first  an  attempt  was  made  to 
determine  the  types  for  as  many  genera  as  possible.  This  plan 
was  subsequently  abandoned  in  favor  of  an  enumeration  of  all 
the  species  originally  mentioned,  but  some  cases  of  elimination 
may  have  escaped  correction. 

More  or  less  lack  of  uniformity  exists  in  the  nomenclature  of 
certain  families,  as,  for  examjjle,  in  the  cases  of  the  American 
Porcupines  and  Chinchillas.  Thomas,  considering  the  New 
World  Porcupines  worthy  of  separation,  erected  the  family  Ere- 
thizontidx,  and  Trouessart,  a  few  months  later,  recognized  the 
same  group,  but  renamed  it  Coendidse.  No  less  than  three  family 
designations  for  the  Chinchillas  are  in  common  use — Chhichil- 
lldre,  Eriomyidx,  and  Lagostomyidie.  Such  a  condition  of  things 
is  obviously  unnecessary,  and  can  only  lead  to  confusion.     As 

^  While  this  paper  was  in  press,  my  attention  was  called  to  Sherborn's 
announcement  of  the  discovery  of  Lacepede's  well-known  '  Tableau 
Methodique'  (usually  quoted  1801),  in  the  Didot  edition  of  Buffon's 
Histoire  Naturelle,  Quad.,  vol.  XIV,  1799  (Nat.  Sci.,  XI,  p.  432,  Dec, 
1897).  Lacepede's  genera  Agouti,  Arvicola,  Coendoti,  Hamster,  Pika,  and 
Talpoides  therefore  date  from  1799,  instead  of  1801,  but  the  necessary 
corrections  could  only  be  inserted  in  the  cases  of  Pika  and  Talpoides. 

'^In  explanation  of  this  remarkal)le  emendation  the  author  says:  "  Le 
u  grec  ne  repondant  pas  a  I'u  latin,  le  nom  de  Cuvier  \_Ccelogenus']  n'est 
pas  acceptable,  puisqu,  il  renferme  une  faute  d'orthographie ;  et,  pour 
faire  un  nom  d'apparence  reellement  latine,  il  aurait  au  uioins  fallu 
^crire  Genyscoelus  et  non  Ccelogenus."    Liais,  Climats  du  Bresil,  1872,  p.  537, 
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an  aid  in  selecting  the  proper  name  in  such  cases  and  to  help  in 
determining  questions  of  priority,  it  has  seemed  best  to  give 
under  each  group  all  the  family  and  subfamily  names  based 
on  genera  belonging  to  it.  Full  references  have  also  been  in- 
serted, inasmuch  as  authors  seldom  indicate  the  place  where 
such  names  were  first  published.  Groups  first  described  as  full 
families  and  afterwards  reduced  to  subfamilies  have  merely  a 
reference  to  the  original  description,  but  those  first  introduced 
as  subfamilies  and  afterwards  raised  to  family  rank  have  refer- 
ences to  both  places  of  publication.  This  part  of  the  list  has 
been  limited  strictly  to  names  ending  in  '  idse '  or  '  i»«,'  the  only 
exception  being  old  designations  with  the  closely  related  termina- 
tion '  ina.''  Here,  as  elsewhere,  the  object  has  been  merely  to  bring 
together  under  each  family  all  the  available  names,  without  at- 
tempting to  discriminate  between  synonyms  and  names  which 
have  a  claim  to  recognition.' 

This  list  is  supplementarj^  to  a  complete  ali)habetical  index  of 
the  genera  of  mammals,  containing  full  references  to  descriptions 
and  localities,  which  is  now  almost  ready  for  the  press.  The  data 
relating  to  the  Rodentia  are  here  grouped  under  families  and 
published  in  condensed  form  for  the  purpose  of  inviting  sug- 
gestions and  criticisms  as  to  arrangement,  type  species,  and 
grouping  of  genera.  The  list  is  therefore  merely  an  experiment. 
Although  the  names  have  been  brought  tt)gether,  much  remains 
to  be  done  in  working  out  the  synonym}^  of  types,  but  such  work 
properly  belongs  to  the  specialist  and  the  reviser  of  groups. 
When  this  has  been  done  some  examples  of  duplication  of  names 
will  probably  be  found  even  more  striking  than  the  case  of  the 
lemmings,  in  which  a  single  species  (^Mns  torquatus  Pallas)  has 
served  as  the  basis  for  five  or  six  nominal  genera. 

As  a  help  in  distinguishing  the  names,  extinct  genera  are 
printed  in  italics;  an  asterisk  (*)  indicates  that  the  original 
description  has  not  beens.een;  a  dagger  (f)  that  the  name  is 
preoccupied,  and  a  double  dagger  (J)  prefixed  to  a  family  or 
subfamily  that  the  name  is  not  available,  either  because  the 
genus  on  which  it  was  based  is  preoccupied  or  because  it  is 
antedated  by  some  other  valid  name. 

'  Forsyth  Major  has  recently  projiosed  Nesomyivx  for  certain  Old  World 
mice  usually  classed  under  Crireiime;  but  as  he  does  not  give  the  limits 
of  this  group  Thomas'  classification  is  necessarily  followed,  although 
Nesomyinse  may  be  entitled  to  subfamily  rank  as  much  as  the  group  under 
which  it  is  placed, 
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ANOMALURIDiE. 

Anomalurina  Gervais,  in   D'Orbigny's  Diet.  Univ.  d'Hist.  Nat,,  XI, 

p.  203,  1849. 
Anomaluridae  Gill,  Arrangement  Fam.  Mamm.,  p.  21,  Nov.,  1S72. 

Name,  authority,  and  date.  Type  or  included  species. 

Anomalurus  Waterliouse,  1843.   Anomalunis  fraseri. 
Aioaethrus  Waterliouse,  1843.  .   Sagge.ste(i  to  replace  Anoraaliirus,  in 

case  hitter  is  preoccupied. 
Idiurua  Matschie,  1894 Idiarus  zenkeri. 

APLODONTIID^. 

Haploodontidae  Lill.ieborg,   Syst.  Ofversigt  Gnag.  D.'iggdjuren,  pp.  9, 

41,  1866. 
Aplodontiidae  Thomas,  Proc.  Zool.  Soc.  London,  1896,  p.  1015  (1897). 

Aplodontia  '  Richardson,  1829. . .   Aplodontialeporina  (=Anisonyx  rufa 

Raf. ) 

BATHYERGIDiE. 

Bathyergina   Gervais,  in  D'Orbigny's  Diet.  Univ.  d'Hist.  Nat.,  XI, 

p.  203,  1849. 
Bathyergidae  Bonapakte,  Conspectus  Syst.  Mastozoologiae,  1850. 
Georhychinae  Gill,  Arrangement  Fam.  Mamm.,  p.  20,  Nov.,  1872. 
i  Orycterideae  Lesson,  Nouv.  Tableau  Regne  Animal,  Mamm.,  p.  120, 1842. 

Name,  authority,  and  date.  Type  or  inchided  species. 

Bathyergus  lUiger,  1811 Mus  maritimus. 

Coetomys  Gray,  1864 Bathyergus  csecutiens,  B.  damarensis. 

Cryptomys  Gray.  1864 Georychus  holosericeus. 

*  Fossor  Forster (?) 

Georychus  2  Uliger,  1811 Mus  capensis  (type),  M.  talpinus,  M. 

aspalax. 

t  Heliophobius  Peters,  1846 Heliophobius  argenteo-cinereus. 

Heterocephalus  Riippell,  1842.   Heteroeephalus  glaber. 

Myoscalops  Thomas,  1890 New  name  for  Heliophobius  Peters. 

Orycterus  Cuvier,  1829 Mus  maritimus. 

Typhloryctes  Fitzinger,  1867..   Georyehus  ochraceo-cinereus,  Bathy- 
ergus eteeutiens. 

1  Emended  to  Haplodon  (Wagler,  1830),  Aploudonlia,  Apludontia, 
Apluodontia,  Haploodon,  Haploudon,  Hapludon,  Haploudontia,  Hai)lo- 
dus,  Haploodus,  Haploudus,  and  Hapludus.  (See  Coues,  Century  Diet. , 
III,  p.  2712.) 

■^Emended  to  Georhychus  (Wagner,  1843). 

57— Biol.  Soc,  Wash.,  Vol.  XI,  1897 
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CASTORIDiE. 

Castoridae  Gray,  London  Medical  Repository,  XV,  p.  302,  April  1,  1821. 
MylagauUdx  Copk,  Bull.  U.  S.  Geol.  &  Geog.  Surv.  Terr.,  VI,  No.  2,  p.  362, 
Sept.  19,  1881. 

Name,  authority,  and  date.  Type  or  included  species. 

*  Aulacodon  Kaup,  1832 Aulacodon  typus. 

Castor  Linnpeus,  1758 Castor  fiber  (type),  C.  moschatus. 

*  Castoroinys  Pomel,  1854.    C'hallcomys  sigmodiis. 

Cludlcotnys  Kaup,  1832 Chalicomys  jaegeri. 

Chelodus  Kaup,  1832 .    .  Chelodus  typus. 

t  C/i/oro?n?/s(Meyer)Schlosser,  1884  Chalicomys  eseri. 

Conodontes  Laugel,  1862 Conodontes  boisriUeUi. 

t  Conodus  Gervais,  1867-'69 Emended  form  of  Conodontes. 

Dlahroticus  Pomel,  1848 Diahroticus  schmerlingii. 

Eucastor  Leidy,  1858 Castor  tortus. 

Mylagaidas  Cope,  1878 Mylagaidus  sesquipedalis. 

Palxocastor  Leidy,  1869 Steneofiber  nebrascensis. 

Palaeomys  Kaup,  1832 Falaeomys  castoroides. 

Sigmogomphius  J.  C.  Merriam,  1896.  ISigmogomphius  lecontei. 

Steneofiber  GeofFroy,  1834 

Steneotlterium  Geoffrey,  1833....   

Trogontherium  G.  Fischer,  1809. .    Trogontherlum  cuvieri,  T.  werneri. 

CASTOROIDIDiE. 

Castoroididx  J.  A.  Ai,i,ex,  Mon.  N.  Am.  Rodentia,  p.  419,  Aug.,  1877. 
Name,  authority,  and  date.  Type  or  included  .species. 

Amblyrhiza  Cope,  1868 . .   Amhlyrlnza  inundata. 

Castoroides  Foster,  1838. . Castoroides  ohioensis. 

t  Leptomylus  Cope,  1869 Misprint  for  Loxomylus. 

Loxomylus  Cope,  1869 Loxomylus  longidens. 

CAVIIDiE. 

Caviadae  Gray,  London  Medical  Repository,  XV,  p.  304,  April  1,  1821. 
Hydrocharina  Gray,  Thomson's  Ann.  Philos.,  XXVI,  p.  341,  Nov.,  1825. 
Hydrochoeridae  Gill,  Arrangement  Fam.  Mammals,  p.  22,  Nov.,  1872. 
Kerodoutina  Gervais,  in  D'Orbigny's  Diet.  Univ<  d'Hist.  Nat.,  XI, 
p.  204,  1849. 

Name,  authority,  and  date.  Type  or  included  species. 

Anchymis  Ameghino,  1880 Cardiodon  leidyi. 

Anoema  F.  Cuvier,  1809 Cavia  cobaya. 

?  C(dUjdontomys  Ameghino,  1889.  .    Callodontomys  vastatus. 
Capiguara  Liais,  1872 New  name  for  Hydrochoerus.     (Con- 
sidered i^referable  by  Liais  because 
derived  from  the  Indian  name.) 
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Cardiatherium  Ameghino,  1883. .    Cardiathenuvi  dceringi. 

t  Cardiodon  Ameghino,  1885 Cardiodon  marshii,  C.  leidyi.    (See  Eu- 

cardiodon.) 

*  Cardiodus  Bravard,  1857 Cardiodus   waterhousii,    C.    medius,    C. 

niiniis,  C.  dubius. 

Cardiomys  Ameghino,  1885 Cardiomys  cavinus. 

Cavia  Pallas,  1766 Cavia  cobaya. 

Cariodnn  Ameghino,  1885 Caviodon  multiplicatus. 

f  Ceratodon  Wagler,  1830 Emended  form  for  Kerodon, 

Cerodon  Wagler,  1830. . .    Emended  form  for  Kerodon. 

Cobaya  Cuvier,  1817 Cavia  cobaj'a. 

Controcavia  Burmeister,  1885. . . .    Controcaria  matercula. 

Dlocartherium  Ameghino,  1888. .  Diocartherium  australe. 

Dolichotis  Desmarest,  1819  . . .   Cavia  patachonica. 

Eucnrdiodon  Ameghino,  1891. .  .  New  name  for  Cardiodon. 

Galea  ^Nleyen,  1833 Galea  musteloides. 

Hydrochaerus  Brisson,  1762. . .  Sus  hydrochoeris. 

Kerodon  F.  Cuvier,  1823 The  '  Moco  '  of  Geoffroy. 

Mara  D'Orbigny,  1829 Dolichotis  j^atagonica. 

Microcavia  Gervais  &  Ameghino,  Microcavia  typus,  M.  robnsta,  M.  inter- 
ISSO.  media,  M.  duhia. 

Neoprocavia  Ameghino,  1889 ....  New  name  for  Procavia  Ameghino. 

Oromys  Leidy,  1 853 Oromys  pesopi. 

Orthomyctera  Ameghino,  1889 . . .    Cavia  rigens,  Orthomyctera  vaga,  Doli- 
chotis lacunosa,  Orthomyctera  lata. 

Palxocavia  Ameghino,  1889 Cavia  impar,  C.  avila,  Palxocavia  pam- 

pa'ki,  P.  minuta. 

Phugatherium  Ameghino,  1887  .  .   PhngatJierium  cataclisticum. 

Plexochcerus  Ameghino,  1886. . . .  Hydrochcenis  paranensis. 

Prea  Liais,  1872 New  name  for  Cavia.    (Preferred  by 

Liais  because  native  name.) 

Procardiatherium  Ameghino,  1885  Procardintherium  simplicidens. 
t  Procavia  Ameghino,  1885 Procavia  mesopotumica.     (See  Neopro- 
cavia.) 

Scavia  Blumenbach,  1802 Modified  form  of  Cavia. 

Strata  Amegliino,  1886 Strata  elevata. 

CHINCHILLIDiE. 

Chinchillidae  Bennett,  Proc.  Zool.  Soc.  London,  1833,  p.  58. 
X  Eriomyidee  Burmeister,  Syst.  Uebersicht  Thiere  Brasil.,  I,  p.  188,  1854. 
t  Lagostomidae  "  Bonapartk,  Synopsis  Vert.  Syst.,  1837." 
Viscachideae  Lesson,  Nouv.  Tableau  Regne  Animal,  Mamm.,  p.  104, 
1842. 

Name,  authority,  and  date.  Type  or  included  .species. 

Briaromys  Ameghino,  1889 Briaromystrouessartianus. 

Callomys  D'Orbigny  &  Geoffroy,  Callomys  viscacia,  Mas  laniger,  Cal- 
1830.  lomys  aureus. 
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Chinchilla  Bennett,  1829 Mus  laniger. 

ColposleiJima  Amegh'ino,  1891....    Colposteinma  slnuata. 
-f  Epiblema  Ameghino,  1886 Epiblemahorridula.    {See  Neoepiblemn.) 

flriomys  Lichtenstein,  1829....   Eriomys  chinchilla. 

Eiip}itlu.i!  Aniegliino,  1889 Eaphilus  amhrosdtianas,  E.  kurlzii. 

Gyriahrus  Aniegliino,  1891 Gyriahrus  glut'matus. 

Lagidium  Meyen,  1833 Lagidium  peruanum. 

Lagostomus  Brooke.s,  1829 ....   Lagostomus  trichodactylus. 
f  Lagotis  Bennett,  1833 Lagotis  cuvieri. 

Megamys  D'Orb.  &  Laurillurd,  1842 .   Megamys  patagonensis. 

Neoepiblema  Ameghino,  1889. . . .  New  name  for  Epiblema  Ameghino. 

Ferimys  Ameghino,  1887 Periinys  erutus,  P.  onustus. 

Pliolagostomus  Ameghino,  1887.  .   Pliolagostomus  notatus. 

Potamarchus  Burmeister,  1885..  .   PotamarcUus  murinus. 

Prolagostomus  Anieghino,  \SS7 . .   Prolagostomus  p^isillus,  P.   divisus,   P. 

profluens,  P.  imperialis. 

Scotaeumys  Ameghino,  1887 Scotaeumi/s  imminntus. 

Sphxramys  Ameghino,  1887 Sphxramys  irrupfus. 

Sphiggomys  Ameghino,  1887 ....  Sphiggomys  zonatus. 

Sphodromys  Ameghino,  1887.  . . .  Sphodromy.'i  scalaris. 

Strophodephanos  Ameghino,  1891.  Strophostephanos  ihcringii. 

Tetrastylus  Ameghino,  1886 Megamys?  laevigatus. 

Vizcacia^  Schinz,  1824  (?) Vizcacia  pamparmn. 

DASYPROCTIDiE. 

Agoutidae  Gray,  London  INIedical  Repository,  XV,  p.  304,  April  1,  1821. 
J  Chloromina  Gervais,  in   D'Orbigny's   Diet.  Univ.  d'Hi.st.  Nat..  XI, 

p.  204,  1849. 
J  CcBlogenina  Gervais,  in  D'Orbigny's   Diet.  Univ.  d'Hist.  Nat.,  XI 

p.  204,  1849. 
X  Ccelogenyidae  Burmeister,  Syst.  Uebers.  Thiere  Brasil.,  I,  p.  227, 1854. 
Dasyporcina  Gray,  Thomson's  Ann.  Philos.,  XXVI,  p.  341,  Nov.,  1825. 
Dasyproctina  Gray,  List  Spec.  Mamm.  Brit.  Mus.,  pp.  xxv,  124,  1843. 
Dasyproctidae  Bonaparte,  Conspectus  Syst.  Mastozoologite,  1850. 

Name,  .authority,  .and  date.  Type  or  included  .species. 

Agouti  Lacepede,  1801 Agouti  paca  (=  Mus  paca  Linnseus). 

Cloromis  F.  Cuvier,  1812 Includes  the  agoutis. 

Coelogenus  ^  F.  Cuvier,  1807. . .  Coelogenus  subniger,  C.  fulvus. 

Cutia  Liais,  1872  New  name  for  Dasyi^rocta  Illiger. 

Dasyprocta  Illiger,  LSll Cavia  aguti,  C.  acuschy. 

Genysccelus  Liais,  1872 Emended  form  for  Coelogenus. 

Osteopera  Harlan,  1825 Osteopera  platycephala. 

Paca  Fischer,  1814  Paca  maculata  (=  Cavia  paca). 

Platypyga  Illiger,  1811 (?) 

^  Viscacia  Rafinesqne,  1815  (nomen  nudum),  Rengger,  1830. 
'"^  Cpelogenus  (Griffith,    1827);   Caelogenys  (Agassiz,  1846) ;   Coelogenys 
(Illiger,  1811) ;  Genysccelus  (Liais,  1872). 
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DINOMYIDiE. 

Dinomyidee  Alston,  Proc.  Zool.  Soc.  London,  1870,  ji.  OH. 
Dinomys  Peters,  1873 Dinom\'s  branickii. 


DIPODIDiE. 


Dipodina  Bonaparte,  "Synopsis  Vert.  Syst.,  1837." 

Dipodidae  Waterhouse,  Ann.  &  iNIag.  Nat.  Hist.,  X,  p.  203,  Nov.,  1842. 

Dipodae  Gervais;  in  D'Orbigny's  Diet.  Univ.  d'Hist.  Nat.,  XI,  p.  203, 

1849. 
Dipsidae  Gray,  London  IMedical  Repository,  XV,  p.  303,  April  1,  1821. 
J  Gerboidae  Waterhouse,  Charles  worth's  Mag.  Nat.  Hist.,  Ill,  p.  186, 

April,  1839. 
Jlerboidae  Gray,  Thomson's  Am.  Philos.,  XXVI,  p.  341,  Nov.,  1825. 
%  Jaculina  Carus,  Handbuch  Zool.,  p.  101,  1868. 
J  Jaculidae  Gill,  Arrangement  Fam.  Mamm.,  p.  20,  Nov.,  1872. 
Sminthinae  Alston,  Proc.  Zool.  Soc.  London,  1876,  p.  80. 
Sminthidae  Schulze,  Schrift.  Nat.  Ver.  Harz.,  Wernigerode,  V,p.  24, 1890. 
Zapodidae  Couks,  Bull.  U.  S.  Geol.  &  Geog.  Surv.  Terr.,  I,  2d  ser..  No. 
5,  p.  253,  1875. 

Name,  authority,  and  date.  Type  or  included  species. 

Allactaga  Cuvier,  1836 Dipus  allactaga. 

Beloprymnus  Gloger,  1841. . . .   New  name  for  Allactaga. 
Cuniculus  Brisson,  1762. ......  Dipus  allactaga. 

Dipus  Schreber,  1782 Dipus  jaculus,  D.  sagitta,  D.  cafer,  D. 

meridianus,  D.  tamaricinus. 
Euchoreutes  W.L.Sclater,1891.   Euchoreutes  naso. 

t  Halticus  Brandt,  1844 Dipus  halticus. 

Haltomys  Brandt,  1844 Dipus  aegyptius,  D.  hirtipes,  D.  mac- 

rotarsus,  D.  mauritanicus. 

Jaculus  Erxleben,  1777 Jaculus  orientalis,  J.  giganteus,  J.  tor- 

ridarum. 

t  Meriones  Cuvier,  1825    Dipus  americanus. 

Platycercomys  Brandt,  1844.  .   Dipus  platyurus. 

Pygeretmus  Gloger,  1841 Dipus  platyurus. 

Scarturua  Gloger,  1841 4-toed  species  of  Dipus. 

Scirteta  Brandt,  1844 (?) 

Scirtetes  Wagner,  1841 New  name  for  Allactaga  Cuvier. 

Scirtomys  Brandt,  1844 Alactaga    tetradactylus   (^Scarturus 

Gloger,  1841). 
Scirtopoda  Brandt,  1844 Dipus  halticus,  D.  aegyptius,  D.  hirti- 
pes, D.  macrotarsus,  D.  mauritan- 
icus (^  Halticus  +  Haltomys). 

^Sminthus  represents  the  subfiimily  Sminthinae,  Zapus  the  Zapodinee, 
and  the  other  genera  belong  to  the  Dipodinae. 
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SminthusKeys.  &  Blasius,1840.  Sininthiis  iiordiiianni. 

Yeibua  Forster,  1778 Yerbua  tarsata  (=  Tarsius  spectrum), 

Y.  sibirica,  Y.  capensis  {=  Pedetes 
cafer),  Mus  ineridianus,  Yerbua 
kauguru  (=  Macropus  giganteus)  ; 
Mus  longipes,M.  jaculus,  M.  sagitta. 

Zapus  Coues,  1875 Dipus  hudsonius. 

EOCARDIDiE. 

Eocardklx  Ameghino,  Re  vista  Argentina,  I,  Ent.  3,  p.  1-45,  Junio,  1891. 
Name,  authority,  and  date.  Type  or  included  species. 

Dicardia  Ameghino,  1891 .    Dicardia  maxima,  D.  modica,  D.  exca- 

vuta. 

Eocardia  Ameghino,  1887 Eocnrdia  mnntana. 

Hedymys  Ameghino,  1887 Hedymya  integrns. 

Phanomys  Ameghino,  1887 Phanomys  mixius. 

Procardia  Ameghino,  1S91   Eocardia  eliptica. 

Schistomys  Ameghino,  1887 Schistomys  erro. 

Tricardia  Ameghino,  1891 Eocardia  divisa. 

ERETHIZONTIDiE. 

J  Cercolabina  Gray,  List  Spec.  Mamm.  Brit.  Mus.,  pp.  xxiv,  123,  1843. 
j  Cercolabinee  Gill,  Arrangement  Fam.  Mamm.,  p.  22,  Nov.,  1872. 
X  Cercolabidae  Ameghino,  Enum.  Sist.  Mam.  Fos.  Patagonia  Austral, 
p.  9,  Die.  1887. 
Chaetomyinae  Thomas,  Proc.  Zool.  Soc.  London,  189fi,  1026  (1897). 
Coendidae  Trouessart,  Cat.  Mamm.  tam  viv.  quam  foss.,  fasc.  Ill, 

p.  619,  Oct.,  1897. 
Erethizontina  Bonaparte,  Conspectus  Syst.  Mastozoologiae,  1850. 
Erethizontidae  Thc^as,  Proc.  Zool.  Soc.  London,  1896, 1025  (Apr.,  1897). 
J  Sphingurinae  Alston,  Proc.  Zool.  Soc.  London,  1876,  p.  93. 
f  Synetherina  Gervais,  in  D'Orbigny's  Diet.   Univ.  d'Hist.  Nat.,  XI, 

p.  204,  1849. 
+  Synetherinae  Trouessart,  Cat.  Mamm.  Viv.  et  Foss.,  Rongeurs,  p.  182, 
1881. 

Name,  authority,  and  date.  Type  or  included  .species. 

Acaremys  Ameghino,  1887 Acarcmys  murinus^  A.  minutus,  A.  mi- 

nidissimvs. 

Cercolabes  Brandt,  1835 New  name  for  CoendouLacepede,  1801. 

Chaetomys  Gray,  1843 Hystrix  subspinosus. 

Coendou'  Lacc'pede,  1801 Hystrix  prehensilis. 

Echinoprocta  Gray,  1865 Erethizon  rufescens. 

Echinothrix  Brookes,  1828.    ..   Hystrix  dorsata. 

'  Emended  to  Coendous  (Temminck,  1820)  ;  Coendus   (lUiger,  1815) ; 
Coendus  (Rafinesque,  1815) ;  Cuandu  (Liais,  1872), 
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Erethizoni  F.  Cuvier,  1822 Hystrix  dorsata. 

Hi/stricops  Leidy,  1858 Hystrix  venustns. 

Ouychura  Brookes,  1828 Onychura  spinosa. 

Plectrochoerus  Pictet,  1843  ...   Plectrochcerus  moricandi. 

Sciamys  Ameghino,  1887 Sciamys  principalis,  S.  varians. 

Sinoetherus'  F.  Cuvier,  1822.  .  .  Hystrix  prehensilis. 
Sphiggurus^  F.  Cuvier,  1822...  Sphiggurus  spinosus, 
Steiromys  Ameghino,  1887. .....   Stt'iromys  detentus,  S.  duplicatus. 

GEOMYIDAE. 

Geomyina  Box.\parte,  Conspectus  Syst.  Mastozoologipe,  1850. 

Geomyinae  B.\ird,  Mamm.  N.  Am.,  pp.  xxx,  366,  1857. 

Geomyidae  Gill,  Arrangement  Fara.  Mamm.,  p.  21,  Nov.,  1872. 
+  Pseudotomina  Gr.\y,  Thomson's  Ann.  Philos.,  XXVI,  p.  342,  1825. 
X  PaeudostomidaB  Gervais,  Ann.  Sci.  Nat.,  Paris,  3* ser.,  XX,  p.  245, 1853. 

Name,  authority,  and  date.  Type  or  included  species. 

Ascomys  Lichtenstein,  1825. . .   Ascomys   canadensis   (=  Mus  bursa- 

rins). 
Cratogeomys  Merriam,  1895. .  .   Geomys  merriami. 
Diplostoma  Eatinesque,  1817..  Diplostoma  fusca  (=Mus  bursarius). 

Geomys  Rafinesque,  1817 Geomys  pinetis  (=  Mus  tuza  Ord). 

Gyinnoptycfius  Cope,  1873 Gymnoptychus  cJirysodon,  G.  nasuius,  G. 

trilophus,  and  G.  minutus. 

Heliseomys  Cope,  1873 Heliscomys  vetus. 

Heterogeomys  INIerriam,  1895.   Geomys  hispidus. 
Macrogeomys  Merriam,  1895. .   Geomys  heterodus. 
Orthogeomys  Merriam,  1895.. .  Geomys  scalops. 

Oryctomys  Eydoux  &  Gervais,  Five  subgenera :    Diplostoma,  Sacco- 
1836.  phorus,    Saccomys,    Poephagomys, 

Ctenomys. 
Pappogeomys  Merriam,  1895. .  Geomys  bulleri. 
Platy geomys  Merriam,  1895. . .   Geomys  gymnurus. 

Pseudostoma  Say,  1823 Pseudostoma  bursaria 

Saccophorus  Kuhl,  1820 Mus  bursarius. 

Thomomys  Maximilian,  1839. .  Thomomys  rufescens. 

*?Tucanus  Rafinesque,  1815 Nomen  nudum? 

Zygogeomys  Merriam,  1895. .  .   Zygogeomys  trichopus. 

'  Emended  to  Erethison  ( Waterhouse,  18.39);  Eretison  (McMurtrie,1831); 
Eretizon  (Cuvier,  1825) ;  Erythizon  (Alston,  1876). 

^Emended  to  Sinetheres  (Agassiz,  1842);  Sincetherus  (Cuvier,  1825); 
Synaetheres  (Gervais,  1859) ;  Synetheres  (G.  Cuvier,  1829)  ;  Synoetheres 
(Lund,  18.39). 

^Emended  to  Sphingurus  (Waterhouse,  1848) ;  Spiggurus  (Gray,  1847)  • 
Si)igurus  (Swainson,  1835). 
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GLIRIDiE.i 

Gliridae  Thomas,  Proc.  Zool.  Soc.  London,  1896,  1016  (1897). 
X  Myosidae  Gray,  London  Medical  Repository,  XV,  p.  303,  April  1,  1821- 
I  Myoxidae  Wateriiouse,  Charlesworth's  Mag.  Nat.  Hist.,  Ill,  p.  184, 
April,  1839. 

Platacanthomyinae  Alston,  Proc.  Zool.  Soc.  London,  1876,  p.  81. 

Name,  autliority,  ami  date.  Type  or  included  speeie.s. 

Bifa  Lataste,  1885.  Bifa  lerotina. 

Braclujmys  Meyer,  1847.  New  name  for  Mlcromys  Meyer,  1846. 

Cscnomys  (Bravard  MS.)  Lydek-  Cxnomys  typus  {^=  Myoxiis  murinus). 

ker,  1885. 
Claviglis  .Tentink,  1888.  Claviglis  crassicandatus. 

Eliomys  Wagner,  1843.  Myoxus  melanurus. 

Glis  Brisson,  1762.  Sciurus  glis. 

Graphiurus  F.  Cuvier,  1838.         Graphinrus  capensis. 
*tiV/n'OH(//.s  Meyer,  1846.  Mlcromys  ornatus.     [See  Brachymys.) 

Muscardinus  Kaup,  1829.  Myoxus  muscardinus. 

Myoxus  Schreber,  1782.  Myoxus  glis,  M.  dryas,  M.  nitela,  M. 

muscardinus. 
Platacanthomys  Blytli,  1859.      Platacanthomys  lasiurus. 
Typhlomys  Milne  Edwards,  1877.  Tyi^hlomys  cinereus. 

HETEROMYIDiE. 

Dipodomyna  Gervais,  Ann.  Sci.  Nat,  Paris,  3™^  ser.,  XX,  p.  245,  1853. 

Dipodomyinae  Coues,  Proc.  Acad.  Nat.  Sci.  Phila.,  1875,  p.  277. 

Heteromyina  Gray,  Proc.  Zool.  Soc.  London,  1868,  p.  201. 

Heteromyinae  Alston,  Proc.  Zool.  Soc.  London,  1876,  p.  88. 

Heteromyidae  Allen,  Bull.  Am.  Mus.  Nat.  Hist.  N.Y.,  V,  p.  233,  Sept. 
21,  1893. 

Perognathidinae  Coues,  Proc  Acad.  Nat.  Sci.  Phila.,  1875,  pp.  277-278. 
J  Saccomyna  Gray%  List.  Spec.  Mamm.  Brit.  Mus.,  pp.  xxiv,  120,  1843. 
I  Saccomyidae  Baird,  Mamm.  N.  Am.,  pp.  xxx,  365,  1857. 

Name,  authority,  and  date.  Type  or  included  species. 

Abromys  Gray,  1868 Abromys  lordi. 

Chaetodipus  Merriam,  1889..  .  .   Perognathus  spinatus. 

Cricetodipus  Peale,  1848 Cricetodipus  parvus. 

Dasynotus  Wagler,  1830 Mus  anomalus. 

Dipodomys  Gray,  1841 Dipodomys  philli})ii 

Dipodops  Merriam,  1890 Dipodomys  agilis. 

"?  Enloptydms  Cope,  1878 ,    Enioptychus    cavifrons,    E.  planifrons, 

E.  crassiramis. 
Heteromys  Desmarest,  1817. . .  Mus  anomalus. 
Macrocolus  Wagner,  1844 Macrocolus  halticus. 

'  Platacanthomys  and  Typhlomys  belong  to  the  Platacanthomyinte,  the 
others  to  the  Glirinpc. 
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Microdipodops  Merriam,  1891.  Microdipodops  megacephalus. 

Otognosis  Cones,  1875 Otosnosis  longimembris. 

Perodipus  Fitzinger,  1867 Dipodomj'S  agilis. 

Peiognathus  Maximilian,  1839.  Perognathus  fasciatus. 

PleuroUcif-t  Cope,  1878 Pleurolicus  sulcifrons. 

Saccomys  F.  Caviar,  1823 Saceomys  anthophihis. 

HYSTRICIDAE. 

Histricidae  Gray,  London  Med.  Repository,  XY,  p.  304,  April  1,  1821.- 
Hystrixideae  Lesson,  Nouv.  Tableau  R«gne  Animal,  INIamm.,  p.  90,  1842. 

Name,  authority,  and  date.  Type  or  includeil  species. 

Acantherium  Gray,  1847 Acanthion  javanicum,  A.  tlemingii. 

Acanthion  Cuvier,  1822 Acantliion  javanicum. 

Acanthochoerus  Gray,  1866. .  .  Acantboehoerus  bartlettii,  A.  grotei. 

Atherurus  F.  Cuvier,  1829 Hystrix  fa.sciculata. 

*  Eucritus  G.  Fiscber,  1817 (?) 

H[/st)'icotherium  Croizet,  1853  .  . .  Hystrix  refossa. 

Hystrix  Linnajus,  1758 Hystrix  cristata,    H.  prebensilis,  H. 

dorsata,  H.  macroura,  H.  bracbyura. 

Lamprodon  Wagner,  1848 Lamprodon priynigenius. 

CEdocephalus  Gray,  1866 Acantbion  cuvieri. 

*  Oreojin/s  Aymard,  1854 Oreomys  daveris. 

Trichys  Giintber,  1876 Tricbys  lipura. 

ISCHYROMYIDiE. 

Ischyroinyidx  Alston,  Proc.  Zool.  Soc.  London,  1876,  pp.  67,  78. 
Name,  autliority,  and  date.  Type  or  ineluded  species. 

Colonomys  Marsb,  1872 Colonomys  celev. 

Colotaxis  Cope,  1873 Colotaxis  crlstutus. 

Ischyromys  Leidy,  1856 Ischyromys  typus. 

?  Mysops  Leidy,  1871 Mysops  minimus. 

Paramys  Leidy,  Nov.  28,  1871 .  .   Paramys  delicatus,  P.  ddicatior,  P.  dcli- 

calissimus. 

Pseudoiomus  Cope,  1872 Pseudotnmus  hians. 

Sciuravus  Marsb,  June  21,  1871.   ScinraviLs  nllidus,  S.  imdans. 

?  Scinroiiv/s  Scblosser,  1884 Sciuromys  rayUixi. 

Syllophudus  Cope,  ISSi New  name   for   Mysops   Leidy,    1871 

(erroneously  said  to  be  preoccupied). 

Taxymys  Marsh,  1872 Taxymys  lucaris. 

TiHomys  Marsb,  1872 Tillomys  senex,  T.  parvus. 

LEPORIDiE. 

Lagidae  Schulze,  Helios,  XIV,  p.  82,  1897. 

Leporidae  Gray,  London  Medical  Repository,  XV,  p.  304,  April  1,  1821. 

Lepusidae  Gkrvais,  Ann.  Sci.  Nat,  o^^ser.,  XX,  p.  246,  1853. 

58— Biol.  Soc.  Wash.,  Vol.  XI,  18<J7 
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Name,  authority,  and  date.  Type  or  included  species. 

Caprolagus  Blyth,  1845 Lej^us  hispidus. 

Chionobates  Kaup,  1829 Lei)us  varial)ilis,  L.  borealis. 

t  Cuniculus  Gloger,  1841 Lepus  cuniculus. 

Eulagos  Gray,  1867 Lepus  luediterraneus,  L.  judfe8e. 

t  Hydrolagus  Gray,  1867  Lepus  aquaticus  (type),  L.  palustris. 

(See  Linmolagus). 

Lagopsis  Ratinesque,  1815 Nonien  nudum. 

*  Lagos  Brookes,  1828 Lepus  arcticus. 

"  LagolJier'mm  Croizet,  ] 853 Lepus  issiodorensis,  L.  nescJiersensis. 

Lepus  Linna'us,  1758 Lepus  timidus,  L.  cuniculus,  L.  capen- 

sis,  L.  brasiliensis. 

Limnolagus  Mearns,  1897 New  name  for  Hydrolagus  Gray,  1867. 

Macrotolagus  Mearns,  1895. . .   Lepus  alleni. 
Microlagus  Trouessart,  1897. . .   Lepus  cinerascens. 
Oryctolagus  Lilljeborg,  1873. .  .   Lepus  cuniculus. 

Palaeolagus  Leidy,  1856 Palaeolagus  haydeni. 

Panolax  Cope,  1874 Panolax  sandsefidei. 

Praolherium  Cope,  1871 PraotJierium  palutinum. 

Romeiolagus  Merriam,  1896. .  .   Romerolagus  nelsoni. 

Sylvilagus  Gray,  1867 Lepus  nanus  (=  L.americanus),  L.  ar- 

temisia  (=  L.  nuttalli),  L.  bachmani. 

Tapeti  Gray,  1867 Lepus  brasiliensis. 

Tricium  Cope,  1873 Triciam  avunculus,    T.   leporinwn,    T. 

paniense. 

LOPHIOMYIDiE. 

Lophiomyidce  Gill,  Arrangement  Fam.  Mamm.,  p.  20,  Nov.,  1872. 

Lophiomys  Milne  Edwards,  Feb.  6,  1867.   Lophiomys  imbausii. 
Phractomys  Peters,  Feb.,  1867 Phractomys  aetbiopicus. 

MURIDiE. 

CRICETIN/E. 

Cricetina  Gray,  Thomson's  Ann.  Philos.,  XXVI,  p.  342,  Nov.,  1825. 
Cricetinae  Alston,  Proc.  Zool.  Soc.  London,  1876,  p.  82. 
Cricetidae  Zittel,  Handbuch  d.  Palteontologie,  IV,  2'«  Lief.,  p.  534, 1893. 
Hesperomyidae  Amegiiixo,  Mam.  Fos.,  in  Actas  Acad.  Nac.  Ciencias, 

C6rdoba,  VI,  p.  109,  1889. 
Nesomyinae  Forsyth  Major,  Proc.  Zool.  Soc.  London,  1897,  p.  718. 
Sigmodontinae  Tfiom.\s,  Proc.  Zool.  Soc.  London,  1896, 1019  (1897). 

Name,  autliority,  and  date.  Type  or  included  species. 

Abrothrix  Waterhouse,  1837..  .   Mus  (Abrothrix)  longipilis. 
Acromys  ('  Wagner')  Trouessart,  1881.   Synonym  of  Drymomys. 

Akodon  Meyen,  1833 Akodon  boliviense. 

Baiomys  True,  1894 Hesperomys  taylori. 
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Blarinomys  Thomas,  1890 Oxymycterus  breviceps. 

Brachytarsomys  Giinther,  1875  Brachytarsomys  albicauda. 

Brachyuromys  Forsyth  jVIaj or,  1896.   Brachyuromys  ramirohitra. 
t  Calomys  Waterhouse,  1837 Mus  (Calomys)  bisulcatus. 

Chilomys  Thomas,  1897 Oryzomys  instans. 

Cricetodon  Lartet,  1851 Cricetodon  sansaniensls,  C.  medium,  C. 

minus. 

Cricetulus  Edwards,  1867 Cricetuhis  griseus. 

Cricetus  Zimmermann,  1777. . .  Le  Hamster. 

Dedicus  Aymard,  1853 Decdcus  anikjuus. 

Deilemys  Saussure,  I860 Hesperomys  toltecus. 

Drymomys  Tschudi,  1844 Drymomys  i)arvuhis. 

Eligmodontiai  F.  Cuvier,  1837.   Eligmodontia  typus. 

Eliurus  Edwards  1885 Eliurus  myoxinus. 

?  Eomijs  Schlosser,  1884   Eoiwjs  zilteli. 

Eniiv/s  Leidy,  1856 Enmys  elegans. 

Euneomys  Coues,  1874 • .   Reithrodon  chinch illoides. 

Gymnuromys  Forsyth  Major,  1896    Gymnuromys  roberti. 

Habrothrix  Wagner,  1813 Emended  form  for  Abrothrix. 

Hallomys  Jentink,  1879 Hallomys  audeberti. 

Hamster  Lacepede,  1801. Hamster  nigricans. 

Heligmodontia  Agassiz,  1846. .  Emended  form  for  Eligmodontia. 

Hesperomys  Waterhonse,  1839.  Mus  bimacnlatus. 

Holochilomys    ('Brandt')  Pe-  Mus  aquaticus,  M.  squamipes  (modi- 
ters,  1861.  fied  form  of  Holochilus). 

Holochilus  Brandt,  1835 Mus  (Holochilus)  leucogaster,  M.  an- 

guya. 

Hypogeomys  Grandidier,  1869.  Hypogeomj-s  antimena. 

Ichthyomys  Thomas,  1893.  .  . .   Ichthyomys  stolzmanni. 

*  lAthomys  Meyer,  1846 Lithomys  parvulus. 

Megalomys  Trouessart,  1881. . .  Mus  pilorides. 

*fMicroinys  Aymard,  1848 Microrny.s  minuins.     [See  Myotherium.) 

*  Myarion  Pomel,  1854 Myarion  antiquum,  M.  muscidoides,  M. 

viinutum,  M.  angustidens. 

Myotherium  Aymard,  1853 New  name  for  3//cro»!//.s  Aymard,  1848. 

Myoxomys  Tomes,  1861 Hesperomys  (Myoxomys)  salvinii. 

Mystromys  Wagner,  1841 Mystromys  albipes. 

Xecromys  Ameghino,  1889   Neeromys  conifer. 

Nectomys  Peters,  1861 Mus  squamipes,  Nectomys  apicalis. 

t  Neomys  Gray,  1873 Neomys  panamensis. 

Neotomys  Thomas,  1894 Neotomys  ebriosus. 

Nesomys  Peters,  1870 Xesomys  rufus. 

Notiomys  Thomas,  1890 Hesperomys  (Notiomys)  edwardsii. 

Nyctomys  Saussui'e,  1860 Hespei'omys  sumichrasti. 

Ochetodon  Coues,  1874 Mus  humilis. 

^  Emended  to  ^Z/p-mocZo?!  (Thomas,  1896),  EUmodon  (Fitzinger,  1867),  and 
Heligmodontia  (Agassiz,  1846). 
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Onychomys  Baird,  1857 Hypucl?eus  leucogaster. 

*  ?Orycteiomys  Pictet,  1842 (?) 

Oryzomys  Baird,  1857 Miis  palustris. 

Oxymycterus  Waterhouse,  1837  Mas  (Oxymj'cterus)  nasutus. 
*  Pelamys  .lourdan,  1867  (?) Pelamys  remifer. 

Peromyscus  Gloger,  1841 Peromyscus  arboreus  (=  Cricetus  my- 

oides). 

Phyllotis  Waterhouse,  1837. . . .  Mas  (Phyllotis)  darwini. 

Reithrodon '  Waterhouse,  1837.  Reithrodon  typicus,  R.  cuniculoides. 

ReithrodontomysGigHoli,1873  Reithrodon  from  North  America. 

Rhipidomys  Tschudi,  1844 Hesperomys  leucodactylus. 

Scapteromys  Waterhouse,  1837  Mus  (Scapteromys)  tumidus. 

Sigmodon  8ay  &  Oi'd,  1825.  . . .   Sigmodon  hispidum. 

Sigmodontomys  J.  A.  Allen,  1897.  Sigmodontomys  alfari. 

Sitomys  Fitzinger,  1867 Cricetus  myoides. 

Thomasomys  Coues,  1884 Hesperomys  cinereus. 

Trinodontomys  Rhoads,  1894.   Sitomys  insolatus. 

Tylomys  Peters,  1866 Hesperomys  (Tylomys)  nudicaudus. 

Vesperimus  Cones,  1874 Hesperomys  (Vesperimus)  leucopus. 

Vesperomys  ('  Cones')  Alston,  1880.  Modified  form  of  Vesperimus. 

Zygodontomys  J.  A.  Allen,  1897  Oryzomys  cherriei. 

DF-NDROMYIN/E. 

Dendromyinae  Alston,  Proc.  Zool.  Soc.  London,  1876,  p.  82. 
Deomyinae  Lydekker,  in  Flower  &  Lydekker's  Mamm.,  Living  &  Ex- 
tinct, p.  473,  1891. 

Name,  authority,  and  date.  Type  or  included  species. 

Dendromus  A.  Smith,  1829.  . . .   Dendromus  typus. 

Deomys  Thomas,  1888. Deoniys  ferrugineus. 

Leimacorays- Matschie,  1893..   Leimacomys  biittneri. 

Malacothiix  Wagner,  1843 New  name  for  Otomys  Smith,  1834. 

t  Otomys  Smith,  1834 Otomys  typicus,  O.  albicaudatus. 

Steatomys  Peters,  1846..   Steatomys  pratensis. 

GERBILLIN/E. 

Gerbillina  Gray,  Thomson's  Ann.  Philos.,  XXVI,  p.  342,  Nov.,  1825. 
Gerbillidae  De  Kay,  Nat.  Hist.  New  York,  Zool.,  pt.  I,  pp.  xv,  70,  1842. 

Name,  authority,  and  date.  Type  or  included  species. 

Amphiaulacomys  Lataste,  1882.   Rhombomys  pallidus. 

Dipodillus  Lataste,  1881 Gerbilhis  simoni. 

Endecapleura  Lataste,  1882.  .  .   Gerbilhis  garamantis. 

Gerbillus  Desmarest,  1804 Gerbilhis   jegyptius,    G.  canadensis, 

G.  pyramidum. 
Hendecapleura  Thomas,  1883..  Emended  form  for  Endecapleura. 

1  Emended  to  Rhithrodon  (Lydekker,  1891),  Rithrodon  (Agassiz,  1846). 
'■'Emended  to  Limacomys  (Lydekker,  1894). 
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Meriones  Illiger,  1811 Dipus  tamaricinus,  D.  meridianus. 

Pachyuromys  Lataste,  1880...   Pachyuromys  duprasi. 
Psammomys  Cretzschmar,  1828.  Psammoniys  obesus. 
Rhombomys  Wagner,  1841 ....   Rhombomys  pallidus. 
Tatera  Lataste,  1882 Gerbillus  indicus. 

HYDROMYIN/E- 

Hydromyina  Gi:ay,  Thomson's  Ann.  Philos.,  XXYI,  p.  341,  Nov.,  1825. 
Hydromyinae  Alsto.v,  Proc.  Zool.  Soc.  London,  1876,  p.  80. 
Hydromysideae  Lessox,  Nouv.  Tabl.  Regne  Animal,  Mamm.,  p.  125,1842. 

Name,  authority,  and  date.  Type  or  ine>uded  species. 

Chrotomys  Thomas,  1895.    . .    .   Chrotomys  wliiteheadi. 

Hydromys  Geoffroy,  1805 Mus  coypus,  Hydromys  chi-ysogaster, 

H.  leucogaster. 
Xeromys  Thomas,  1889 Xeromys  myoides. 

MICROTIN/E. 

J  Arvicolidae  Gray,  London  Med.  Repository,  XY,  p.  303,  April  1, 1821. 
i  EUobiinae  ^  Gill,  Arrangement  Fam.  Mamm.,  p.  20,  Nov.,  1872. 

Lemnina  Gray,  Thomson's  Ann.  Philos.,  XXYI,  p.  342,  Nov.,  1825. 

Microtinae  Riioads,  Am.  Nat.,  XXIX,  p.  940,  Oct.,  1895. 

Miller,  N.  Am.  Fauna,  No.  12,  p.  8,  July,  1896. 
JOndatrina  Gray,  Thomson's  Ann.  Philos.,  XXYI,  p.  341,  Nov.,  1825. 

Xame,  authority,  and  date.  Tj'pe  or  included  .specie.?. 

Agricola  Blasius,  1857.    Arvicola  agrestis. 

Alticola  Blanford,  1881 Arvicola  stoliczkanus. 

Alviceola  Blainville,  1817. ....   '  Le  genre  campagnoL'     (Misprint  for 

Arvicola?) 
Ammomys  Bonaparte,  1831.  .  .  New  name  for  Psammomys  Le  Conte. 

Anaptoijouia  Cope,  1871 .   Arvicola  hiatidens. 

Anteliomys  ^Miller,  1896 Microtus  chinensis. 

Arvicola  Lacepede,  1801 Mus  amphibius  (=  M.terrestris  Linn.) 

Aulacomys  Rhoads,  1894   .    ...   Aulacomys  arvicoloides. 
Bicunedeus  Hodgson,  1863. . . .  Bicunedens  perfascus  (nomen  nudum 

=  Neodon  sikimensis). 

Borioikoii  Poliakoff,  1881 M\'odes  torquatus. 

Brachyurus  Fischer,  1813 Musarvalis,  M.  rutilus,  M.  amphibius, 

INI.  lemmus,  ]\I.  torquatus,  jM.  allia- 

rius,  Brachyurus  blumenbachii,  B. 

fulvus,  B.  niloticus. 

Bramxfi  Pomel,  1892 Bramus  harharus. 

tCampicola  Schulze,  1890 Arvicola  arvalis,  A.  subterraneus,  A. 

campestris. 
Chilotus  Baird,  1857 Arvicola  oregoni. 

^  Preoccupied  by  EUobiinse,  a  subfamily  of  MoUusks.     See  Adams,  Gen. 
Recent  Moll.,  II,  p.  237,  1858. 
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*ChthonoergusNordmann,lS;!9.  Mus  imu'inus  (=  M.  tulpiuus  Pallas). 

t  Cuniculus  Wagler,  1830 Mus  lemmus,  M.  torquatus  (type),  M. 

aspalax.     (See  Borioikon,  Dicrosto- 
nyx,  Misothernius,  Tylonyx.) 

Dicrostonyx  Gloger,  1841 Mus  hudsonius? 

t  Ellobius  Fischer,  181-1. , Mus  talpinus   (type),   Ellobius  zocor 

(=Mus  aspalax),  Mus  capensis,  M. 
hudsonius. 

Eothenomys  Miller,  1896 Microtus  melanogaster. 

Eiemiomys  Poliakoff,  1881   . . .  Georyohus  luteus,  Muslagurus  (type). 

Evotomys  Coues,  1874 Mus  rutilus. 

Fiber  Cuvier,  1800 Castor  zibethicus. 

*f  Glareolus  Oken,  1816 Mus  arvalis,  M.  campestris? 

Hemiotomys     Selys-Long-  Arvicola  fulvus  (=  A.  arvalis),  A.  am- 
chanips,  1836.  phibius  (=  A.  terrestris). 

Hyperacrius  Miller,  1896 Microtus  fertilis. 

Hypudaeus  lUiger,  1811 Mus  lemmus,  M.  amphibius  (=  M.  ter- 
restris), M.  arvalis. 

Imdelta  Cope,  1871 Arvlcohi  speofhen. 

Lagurus  Gloger,  1841 Lagurus  migratorius  (=  Mus  lagurus 

Pall.  ?) 
Lasiopodomys  Lataste,  1887.  .    x^rvicola  brandti. 
Lemmomys  Lesson,  1842  Mus  talpinus. 

*  Lemmus  Link,  1795 Mus  socialis,  M.  lagurus,  M.  lemmus 

(type),  M.  torquatus,  M.  glareolus, 
M.  hudsonius. 

Microtus  Schrank,  1798 Mus    terrestris    (=M.   arvalis   Pall., 

type),  M.  amphibius  (=  M.  terres- 
tris Linn.),  M.  gregarius  (=M.  ar- 
valis Pall.  ?) 
t  Micrurus  Forsyth  Major,  1876.   Arvicola  nebrodensis. 

Mictomys  True,  1894 Mictomys  innuitus. 

Misothermus  Hensel,  1855 Myodes  torquatus. 

Mussascus  Oken,  1816 Ondatra  americana  (=  Castor  zibethi- 
cus). 

Mynomes  i  Rafinesque,  1817. . .   Mynomes  pratensis  (^  Arvicola  penn- 

sylvanicus). 

[Myocastor  Kerr,  1 792 Mus  Myocaster  coypus  (type),  Mus  M. 

zibethicus.     (See  Octodontidee.)] 

Myodes  Pallas,  1811 Mus  lemmus,  M.  torquatus,  M.  lagu- 
rus, M.  oeconomus,  M.  arvalis,  M. 
saxatilis,  M.  gregalis,  M.  socialis, 
M.  alliarius,  M.  rutilus. 

*  Myolemmus  Pomel,  1854 Myolemmus  amhiguus. 

Neodon  Hodgson,  1849 Neodon  sikimensis. 

Neofiber  True,  1884 Neofiber  alleni. 


I 


Emended  to  Myonomes  (Coues,  1874). 
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Ochetomys  Fitzinger,  1867. . . .  Mus  amphibius,  Hypud;eus  pertinax, 

Arvicola  destructor,  Mus  terrestris, 
Hypudeeus  nageri,  Arvicola  mouti- 
cola,  A.  americanus. 

*  Ondatra  Link,  179c Ondatra  coypus,  O.  zibethicus. 

t  Paludicola  Blasius,  1857 Arvicola  amphibius  (^  A.  terrestris), 

A.  nivalis,  A.  ratticeps. 
Pedomys  Baird,  1857 Arvicola  austerus. 

*  Phaiomys  Blyth,  1863.    Phaiomys  leucurus  (=  Microtus  blythi 

Blan.) 
Phenacomys  Merriam,  1889.  . .   Phenacomys  intermedins. 

Pinemys  Lesson,  1836 Psammomys  pinetorum. 

Pitymys  McMurtrie,  1831 New  name  for  Psammomys  Le  Conte. 

f  Praticola  Fatio,  1867 Arvicola  amphibius  (=  A.  terrestris), 

A.  nivalis,  A.  arvalis,  A.  ratticeps, 
A.  campestris. 
t  Psammomys  Le  Conte,1830. .. .  Psammomys  pinetorum.      (See    Am- 

momys,  Pinemys,  Pitymys.) 

*  Simotes  Fischer,  1829  (?) (?) 

t  Sylvicola  Fatio,  1867 Arvicola  agrestis. 

Synaptomys  Baird,  1857 Syuaptomys  cooperi. 

t  Terricola  Fatio,  1867   Arvicola  subterraneus,  A.  savii. 

Tetramerodon  Rhoads,  1894..  .   Arvicola  tetramerus. 

Tylonyx  Schulze,  1897 Mus  torquatus. 

MURIN/E. 

Muridae  Gray,  London  Medical  Repository,  XV,  p.  303,  April  1,  1821. 
Musideae  Lesson,  Nouv.  Tableau  Regne  Animal,  Mamm.,  p.  134,  1842. 

>';une,  autliority,  and  date.  Type  or  included  species. 

Acanthomys  Lesson,  1842. .  . .     Mus  setifer,  M.  alexandrinus,  Acan- 

thomys  perchal,  Mus  platythrix,  M. 

hispidus. 

f  Acanthomys  Gray,  1867 Acanthomys  leucopus. 

Acomys  Geoffroy,  1838 Mus  cahirinus. 

Acosminthus  Gloger,  1841 Mus  cahirinus,  M.  dimidiatus. 

Apodemus  Kaup,  1829 Mus  agrarius. 

Arvicanthis  Lesson,  1842 Lemnuis  niloticus. 

Bandicota  Gray,  1873 Bandicota  gigantea. 

Batomys  Thomas,  1895 Batomys  grantii. 

Carpomys  Thomas,  1895 Carpomys  melanurus. 

Chiropodomys  Peters,  1868...   Chiro..odomys  penicillatus. 

Chiiuiomys  Thomas,  1888 Chiruromys  forbesi. 

Cdnilurus  Ogilby,  1838 Conilurus  destructor. 

Crateromys  Thomas,  1895 Phloeomys  schadenbergi. 

Craurothrix  Thomas,  1895 New  name  for  Echiothrix  Gray,  1867. 

Cricetomys  Waterhouse,  1840.   Cricetomys  gambianus. 
Dasymys  Peters,  1875 Dasymys  gueinzii. 
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t  Echiothrix  ^  Gray,  1867 Echiotbrix  leucura.  (See  Craurothrix.) 

•  ?  Elomi/s  Aymard.  1848 Elomys  prlsnts. 

Epimys  Trouessart,  1881 '  Gymnomys  et  Acanthomys  p.  Gray, 

1807 '  (57  species,  including  Mus 
caraco,  decumanus,  rattus,  etc.)- 

Euchaetomys  Fitzinger,  1867. .  Muspalmaruni,  M.  novane,  M.  setifer, 

M.  })erchal,  INI.  kok,  M.  hardwickii, 
M.  rufescens,  M.  ellioti,  M.  lepidus, 
M.  vittatus,  M.  pumilio,  M.  pardu- 
leus,  ]M.  zebra,  Rattus  donovani. 

Golunda  Gray,  1837 Golunda  ellioti,  G.  meltada,  Mus  bar- 

bara. 

Gymnomys  Gray,  1867 Mus  (Gymnomys)  celebensis. 

Hapalomys  Blyth,  1859 Hapalomys  longicaudatus. 

f  Hapalotis  Licbtenstein,  1829. . .    Hapalotis  albipes. 

Heliomys  Gray,  1873 Heliomys  jeudei. 

Isomys  Sundevall,  1842 Mus  variegatus  (^Lemmus  niloticus). 

f  Lasiomys  Peters,  1866.    Lasiomys  afer.     (See  Lophuroniys.) 

Leggada  Gray,  1837 Leggada  booduga,  Mus-iolatythrix. 

Lemniscomys  Trouessart,  1881.   Mus  barbarus,  pulchellus,  zebra,  line- 

atus,  lineato-aflfinis,  pumilio,  trivir- 
gatus,  dorsalis,  univittatus. 

t  Lophiomys  Deperet,  1890 Lophiomys  pyrenaicus.     (See  Triloplio- 

mys). 

Lophuromys  Peters,  1874 New  name  for  Lasiomys  Peters,  1866. 

Malacomys  Edwards,  1877 Malacomys  longipes. 

Mastacomys  Tbomas,  1882 Mastacomys  fuscus. 

Micromys  Deline,  1841 Micromys  agilis. 

Murinus  Rafinesque,  1815.  ...   Nomen  nudum. 

Mus  Linnpeus,  1758 Mus  porcellus,  M.  leporinus,  M.  lem- 

mus,  M.  marmota,  M.  monax,  M. 
cricetus,  M.  terrestris,  M.  amphib- 
ins,  M.  rattus,  M.  musculus,  M.avel- 
lanarius,  M.  sylvaticus,  M.  striatus, 
M.  longii)es,  M.  jaculus,  M.  volans. 

Musculus  Rafinesque,  1814   .. .   Musculus   frugivorus,    M.    dicbrurus. 

(Modified  form,  proposed  to  super- 
cede Mus). 

Nannomys  Peters,  1876 Mus  (NannoniyS')  setulosus. 

Nesokia  Gray,  1842 Mus  liardwickii. 

Notomys  Lesson,  1842 Dipus  mitcbellii. 

Pelomys  Peters,  1852. .    Mus  (Pelomys)  fallax. 

Pithecheir^  Cuvier,  1838 Pitliecbeir  melanurus. 

Pogonomys  Edwards,  1877 ....  Mus  (Pogonomys)  macrourus. 

^Ecbinotbrix  Alston,  1876. 

2 Emended  to  Pitcheir  (Scliinz,  1845),   Pithecbir  (Jentink,  1892),  Pitb- 
ecbirus  (Agassiz,  1842),  and  Pithecochirus  (Gloger,  1841). 
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Pseudoconomys  Rhoads,  1896.  Mus  (Pseudoconomys)  prooonodon. 

Pseudomys  Gray,  1832 Pseudomys  australis. 

Rattus  Ziininermann,  1777 Rattas  somnolentus,  R.  migrans. 

t  Saccostomus  Peters,  1846 Saccostomiis  caiiipehitris. 

Spalacomys  Peters,  1861 Spalacomys  indicus. 

?  Tenomys  Rafinesque,  1815.  . . .  Nomen  nudum. 

Trilophomi/s  Deperet,  1892 New  name  for  io;j/i«omj/s Deperet,  1890. 

Uromys  Peters,  1867 Mus  macropus. 

Vandeleurla  Gray,  1842 Mus  oleraceus. 

NEOTOM'N/E. 

Neotominae  Merri.am,  Proc.  Acad.  Nat.  Sci.  Phila.,  pp.  228,  Sept.  24, 1894. 

Name,  authoritj-,  and  date.  Type  or  iucluded  species. 

?  Bothriomijs  Ameghino,  1889 Bothriomys  caienata!^. 

Hodomys  Merriam,  1894 Neotoma  alleni. 

Nelsonia  Merriam,  1897 (See  page  277.) 

Neotoma  Say  &  Ord,  1825 Mus  fioridanus. 

?  Paciculus  Cope,  1879 Puciculus  insolitus. 

Ftyssophorus  Ameghino,  1889...  Plyssophorus  elegans. 

Teonoma  Gray,  1843 Neotoma    drummondii     (=  Myoxus 

drummondii). 

Tirtoniysf  Ameghino,  1889 Tretomys  atuvus. 

Xenomys  Men-iam,  1892 Xenomys  nelsoni. 

OTOMYIN/E. 

Otomyinae  Tho.m.\s,  Proc.  Zool.  Soc.  London,  1896,  p.  1017  (1897). 

Name,  authority,  and  date.  Type  or  included  species. 

?  Euryotis  Brants,  1827 Mus  irroratus. 

Oreinomys  Trouessart,  1881 . . .  New  name  for  Oreomys  Heuglin,  1877 

f  Oreomys  Heuglin,  1877 Oreom3-s  typus. 

Otomys  F.  Cuvier,  1823 Two species,afterwards named  Otomys 

unisulcatus  (Sept.,  1829),  and  O.  bi- 
sulcatus  (Oct.,  1829). 

PHLCEOMYIN/E. 

Phloeomyinae  Alston,  Proc.  Zool.  Soc.  London,  1876,  p.  81. 
PhlcBomys  Waterhouse,  1839. .  Phloeomys  cumingi. 

RHYNCHOMYIN/E. 

Rhynchomyinae  Thomas,  Proc.  Zool.  Soc.  London,  1896,  p.  1017  (1897). 
Rhynchomys  Thomas,  1895. .  .  Rhynchomys  sorlcoides. 

SIPHNEIN/E. 

Siphneinae  Gru.,  Arrangement  Fam.  Mammals,  Nov.,  1872,  p.  20. 

59— Biol.  Soc.  Wash.,  Vor,.  XI,  18'J7 
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Name,  authority,  and  date.  Type  or  included  species. 

Myospalax  Blyth,  1846 Georyclius  fu.scocapillus. 

Myotalpa  Kerr,  1792 Mus  talpinus,  M.  capensis,  M.  mari- 

timus,  M.  aspalax,  Myotalpa  typhla. 
Siphneus  Brants,  1S27 Mus  aspalax. 

OCHOTONIDAE. 

+  Lagidae  Schulze,  Helios,  XIV,  p.  82,  1897. 

JLagomina  Gray,  Thomson's  Ann.  Philos.,  XXVI,  p.  341,  Nov.,  1825. 
X  Lagomyidae  Lii.ljeborg,  Syst.  Ofvers.  Gnag.  Diiggdjuren,  i^p.  9,  58, 1866. 
Ochotonidae  Thomas,  Proc.  Zool.  Soc.  London,  1896,  p.  1026  (1897). 

Name,  autliority,  and  date.  Type  or  included  species. 

Abra  Gray,  1863 Lagomys  curzonife. 

*  Aniphilagas  Pomel,  1854 AmpJdlagns  antiquus. 

*  Lagodns  Pomel,  1854 Lagodus  ])icuides. 

f  Lagomys  G.  Cnvier,  1800 Le  pika  (Lepus  alpinus). 

L((gopsis  Scblosser,  1884 Lagomys  oeningensis,  L.  verus. 

.*  Manmsiomys^  Croizet,  1853 (?) 

3//yo/«f/»,s  Hensel,  1856 Lagomys  sardus. 

Ochotona  Link,  1795 Lepus  pusillus,  L. alpinus,  L.ochotona. 

*  Pika  Lacepede,  1799 Lepus  alpinus. 

■*  PUdyodon  Bravard,  1853 Nomen  nudum. 

*  Prolagas  Pomel,  1854 Lagomys  saiisaniensis. 

T'danomys  Meyer,  1843 Titanomys  visenoviensis. 

OCTODONTIDiE.2 

I  Aulacodina  Bonaparte,  Conspectus  Syst.  Mastozoologiae,  1850. 
Capromyna  Gervals,  D'Orbigny's  Diet.  Univ.  d'Hist.  Nat.,  XI,  p.  204, 
1849. 

*  Emended  (?)  to  Marcuinomys  (Croizet,  1859). 

^Considerable  diversity  of  opinion  exists  as  to  the  subdivisions  of  tlie 
Octodonts.     Some  authors  arrange  the  genera  in  3,  and  others  in  4  groups. 

Caprorayinae :  AdeJpJiomys,  Aulaoodus,  Capromys,  Discolomys,  Eumy- 
sops,  Graphimys,  Guillinomys,  GyrignopJias,  Isodon,  Lomomys,  Mastonotus, 
i/ore)ii«,Myocastor,Myopotamus,  Mysateles.iVgoreomys,  Olenopsis,  Ondatra, 
Orthomys,  Faranomys,  Plagiodontia,  Potamys,  Pseudoneoreomys,  Scleromys, 
Spaniomys,  Stichomys,  Triaulacodus,  Trihodon(?),  and  Thryonomys. 

Ctenodactyiinae  :  Ctenodactj'lus,  Massoutiera,  Pectinator,  Pellegrina, 
Petromus,  and  Rusclnomys  (?). 

Echimyinae  :  Carterodon,  Cercomys,  Dactylomys,  Echimys,  Isothrix, 
Kannabateomys,  Lasiomys,  Lasiuromys,  Loncheres,  Lonchophorus,  Me- 
somys,  Nelomys  Jourdan,  Nelomys  Lund,  Phyllomys,  Platythri::,  Pceci- 
lomys,  Thrichomys,  and  Thrinacodus. 

Octodontinae :  Abrocoma,  Aconaemys,  Adenomys,  Ctenomys,  Den- 
d robins,  Dlcu^lopJioras,  Dlcolpomys,  Octodon,  Pldoramys,  PiilLanoiomys, 
Platxomys,  Ptuphagomys,  Psammoryctes,  Schizodon,  and  Spalacopus. 
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Capromysideag  Lesson,  Nouv.  Tabl.  Regne  Animal,  Mamm.,  p.  12-t,  1842. 
Capiomyidae  Bukmeister,  Syst.  Uebersicht  Thiere  Brasil.,  I,  pp.  187, 

189,  1854. 
Ctenodactylina  Gervais,  Ann.  Sci.  Nat.,  3"""  sew,  XX,  p.  245,  1853. 
Ctenodactylinae  Gilt,,  Arrangement  Fam.  Mamm.,  p.  22,  Nov.,  1872. 
Ctenodactylidee  Zittel,  Handb.  der  Pal;eont.,  IV,2'«Lief.,p.  542,  1893. 
Ctenomysideae  Lesson,  Nouv  Tabl.  Regne  Animal,  Mamm.,  p.  105,1842. 
Echymyna  Gray,  Thomson's  Ann.  Philos.,  XXVI,  p.  341,  Nov.,  1825. 
Bchymyidae  Bonap.\rte,  Conspectus  Syst.  Mastozoologite,  1850. 
Echinomyidae  Ameghino,  Mam.  Fos.  Repub.  Argentina,  in  Actas  Acad. 

Nac.  Ciencias,  Cordoba,  VI,  p.  131,  1889. 
Loncheridae  BLTRMioisTER,Syst.Uebers.  Thiere  Brasil.,  I,  pp.  188,192,1854. 
I  Muriformidae  AmecxHino,  Enam.  Sist.  Especies  Mam.  Fos.  Patagonia, 
p.  10,  Die,  1887. 
Myiopotamina  Bonaparte,  Conspectus  Syst.  Mastozoologipe,  1850. 
Octodontidae  Waterhouse,  Proc.  Zool.  Soc.  London,  1839,  p.  172. 
J  Psammoryctina  Wagnkr,  Wiegmann's  .\rchiv  f.  Natnrgesch.,  1841,  I. 
f  Psammoryctidae  Burmeister,  S3'st.  Uebersicht  Thiere  Brasil.,  I,  pp.  188, 
212,  1854. 
Spalacopodidae  Lilljeborg,  Syst.  Ofversigt  Gnag.  Diiggdjuren,  pp.  9, 
44,  1866.     (Spalacopodoi'des  Brandt,  1855.) 

Name,  authority,  and  date.  Type  or  included  species. 

Abrocoma  Waterhouse,  1837..  Abrocoma  bennettii,  A.  cuvieri. 
Aconaemys  Ameghino,  1891.. .  New  name  for  Schizodon  Waterhouse. 

Acti'nomijs  Bnrmeister,  1888 Adenomys  cunicuUnus. 

AdelpJiomys  Ameghino,  1887.  . . .   Adelphomys  candidus. 
J  Aulacodus  Temminck,  1827.  .  .   Aulacodus  swinderianus.     (See  Thry- 

onomys,  Triaulacodus.) 
Cannabateomys  Lydekker,  1892.  Emended  form  for  Kannabateomys. 

Caproniys  Desmarest,  1822 Capromys  fournieri. 

Carterodon  Waterhouse,  1848. .  Echimys  snlcidens. 

Cercomys  Cuvier,  1829 Cercomys  cunicularius. 

Ctenodactylus  Gray,  1830 Ctenodactylus  massonii. 

Ctenomys  Blainville,  1826 Ctenomys  brasiliensis. 

Dactylomys  I.  Geoffrey,  1838. .  Dactylomys  typus. 

Dendrobius  Meyen,  1833 Dendrobins  degus. 

i)ica'/op/iOi-us  Ameghino,  1888 . .     Dlca'lophorus  latidens,   D.  simplex,  D 

celsus,  Ctenomys  }^riscus. 

Dicolpomys  Winge,  1887 Dicolpomys  fossor. 

DiscoJomys  Ameghino,  1889 Discolomys  ciumis. 

Echimys  i  Cuvier,  1809 Echimys  cristatus,  E.  spinosus. 

Eamysops  Ameghino,  1888 Eumysops  plicatus,  E.  Ixvlplicaius,   E. 

robustus. 

GrapJiimys  Ameghino,  1891 GrapJdmys  provectus. 

Guillinomys  Lesson,  1842 Guillinomys  chilensis. 


'Emended  to  Echinomys  (Wagner,  1840),  Enchomys  (Gloger,  1841), 
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Guudi  ('Fischer')  Lataste,  1881  A  common  name  for  Ctenodactylus, 

erroneously  credited  to  Fischer  as 
a  genus. 

Gyrifp/ojtJiHS  Ameghino,  1891  .  .  .    GyriijuopJins  compUcatus. 

Habrocoma  Wagner,  1842 Emended  form  for  Abrocoina. 

Houtia  Agassiz,  1842 Nomen     nudum.     Native    name    for 

Capromys,  included  by  Agassiz  in 
list  of  genera,  without  reference  or 
mention  of  species, 
t  Isodon  Say,  1822 Isodon  pilorides. 

Isothrix  Wagner,  1845 Isothrix  bistriata,  I.  pachyura,  T.  pa- 
gurus. 

Kannabateomys  Jentink,  1891  Dactylomys  amblyonyx. 

Lasiomys  Burmeister,  1854 Lasiomys  hirsutus. 

Lasiuromys  Deville,  1852 Lasiuromys  villosus. 

Lomnmys  Ameghino,  1891   Lomomys  ere.vus. 

Loncheres  i  lUiger,  1811 Loncherespaleacea,  Hystrix  chr5'suros. 

Lnnchophorus  Lund,  1839 Lonchophorus  fossilis. 

Massoutiera  Lataste,  1885 Ctenodactylus  mzabi. 

Mastonotus  Wesmael,  1841. . . .   Mastonotus  popelairi  (=:Mus  coypus.) 

Mesomys  Wagner,  1845 Mesomys  ecaudatus. 

Morenia  Ameghino,  1886 Morenia  elephanlinn. 

Myocastor  Kerr,  1792 Mus  (INIyocastor)  coypus  (type),  Mus 

(M.)  zibethicus. 

Myopotamus  Geoffroy,  1805. . .  Myopotamus  bonariensis. 

Mysateles  Lesson,  1842 Mysateles    poeppingii   (=:  Capromys 

prehensilis). 

Nelomys  Jourdan,  1837 Echimys  cristatus. 

I  Nelomys  Lund,  1841 Ecliimysantricola,  E.  sulcidens.    (See 

Thrichomys.) 

AVo;v'o»i(/.s  Amegliino,  1887 Ncorcojuys  austrahK,    N.    indivisus,    N. 

dt'cisHfi. 

Octodon  Bennett,  1832 Octodon  cumingii. 

Olenopsis  Ameghino,  1889 Olenopsis  uncinns. 

*  Ondatra  Link,  1795 Mus  coypus.  Castor  zibethicus. 

Orlhoiiiys  Ameghino,  1881 Ortlunnys  dentatus. 

Orycteromys('Blainville')Agas-  Used  by  Blainville  in  1826,  only  in 
siz,  1842.  the  French  form  Orycterome,for  the 

genus  describe4  as  Ctenomys.    (See 
Orycteromys,  p.  256.) 

Paranomys  (Scalabrini  MS. )  A  me- 

ghino,  1889 Paranomys  typicus. 

Pectinator  Blytli,  1856. ...    ...   Pectinator  spekei. 

PeUegrina  Gregorio,  1886 Pellegrina  panormensis. 

Petromus  A.  Smith,  1831 Petromus  typicus. 

Phtoramys  Ameghino,  1887.  .    ..   Phtoramys  homogenidens. 


^Emended  to  Loncherites  (London  Encyclopoedia,  1845). 
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Phyllomys  Lund,  1839 Phyllomys  brasiliensis  (?) 

Pithanotomys  Ameghino,  1887.  .  .  Fithanotomys  columnaris. 

Plagiodontia  1  F.  Cuvier,  18.36.  Plagiodontia  aedium. 

*  I'liitiicoinijs  Ameghino,  1881 I'latacomys  scindens. 

*  Platythrix  Pictet,  1812 (?) 

*  PcEcilomys  Pictet,  1842 (?) 

Poephagomys  F.  Cuvier,  1834. .  Pa'pbagomys  ater. 

Potamys  Larranhaga,  1823.   Le  quyiaof  Azara  (Myopotamus  coyjius). 
Psammoryctes  Pee ppig,  1835. .   Psammoryctes  noctivagus   (=  Spala- 

copus  poeppigii). 
Psendoneoreomys  Ameghino,  1891  Pseudoneoreomys  pachyi'hynchus,  P.  lep- 

torhynchus,  P.  mesorhynchus. 

?  Ruscinomys  Dep^ret,  1890 Ruscinomys  europseus. 

f  Schizodon  Waterhouse,  1842..  Schizodon  fuscus.     (See  Aconaemys.) 

ScUroitiys  Amegliino,  1887 Scleromys  angustus. 

Spalacopus  Wagler,  1832  .      . .   Spalacopus  poeppigii. 

Spaniomys  Ameghino,  1887 Spaniomys  riparius,  S.  modestus. 

Stidtomys  Ameghino,  1887 Stichomys  rcgularis,  S.  constnns. 

Thrichomys  Trouessart,  1881..  Thrichomys  antricola,  T.  inermis,  T. 

brevicauda. 
Thrinacodus  Glinther,  1879.  . .  Thrinacodus  albicauda. 
Thryonomys  Fitzinger,  1867...   Aulacodus  semipalmatus. 
Triaulacodus  Lydekker,  1896. .   New  name  for  Aulacodus  Temminck, 

1827.     (See  Thryonomys.) 
Tnbodon  Ameghino,  1887 Tribodon  clemens. 

PEDETIDiE. 

X  Halamydee  Gray,  London  Medical  Repository,  XV,  p.  303,  April  1, 1821. 
Pedestina  Gray,  Thomson's  Ann.  Philos.,  XXVI,  p.  342,  Nov.,  1825. 
Pedetidae  Gill,  Arrangement  Fam.  Mamm.,  p.  20,  Nov.,  1872. 

Name,  aiitlioiity,  aurt  date.  Type  or  included  specie.'*. 

Helamys  F.  Cuvier,  1817 Mus  cafer. 

Lagotis  P)lainville,  1817 'La  grande  gerboise  du  Cap.' 

Pedetes  llliger,  1811 Dipus  cafer. 

PSEUDOSCIURIDiE. 

Pseudosciuridx  Zittel,  Handb.  der  Palseont.,  IV,  2'^  Lief.,  p.  523,  1893. 
Name,  authority,  and  date.  Type  or  included  species. 

Adelomys  Gervais,  1853 Theridomys  vaillanti.  (See  Theridomyids;.) 

?  Decticadupis  Lemoine,  1883 Decticadapis  sciuroides. 

Pseadosciurus  Hensel,  1856 Pseudoaciurus  suevicus. 

Sciurodon  Schlosser,  1884 Sciurodon  cadurcense. 

Sciuroides  Forsyth  Major,  1873.  .   Sciuras  rutimeyeri,  Sciuroides  fraasi,  S. 

siderolitJiicus,  S.  ininimus. 

1  Emended  to  Plagiodon  (Alston,  1876). 
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SCIURIDiE. 

AUomyidee  Maesh,  Am.  Journ.  Sci.,  3d  ser.,  XIV,  p.  253,  Sept.,  1877. 
Aictomydae  Gray,  London  Med.  Repository,  XY,  p.  303,  April  1, 1821. 
Aictomysideas  Lesson,  Nouv.Tabl.  Regne  Animal,  Mamm.,p.ll5, 1842. 
J  Campsiurina  Brandt,  fide  Carus,  Handb.  Zool.,  p.  96,  1808-75. 
Leithiidx  Lydekker,  Proc.  Zool.  Soc.  London,  1895,  p.  862  (1896). 
Nannosciurinae  Forsyth  Major,  Proc.  Zool.  Soc.  London,  1893,  pp. 

187,  189. 
Pteromidae  Anderson,  Yunnan  Exped.,  p.  278,  1879. 
Sciuridee  Gray,  London  Medical  Repository,  XY,  p.  304,  April  1, 1821. 

Name,  auUiority,  and  date.  Type  or  included  species. 

AUowis  JNIarsh.  1877 AUomi/s  nitens. 

AmmospermophilusMerriam,  1892.   Tamias  leucurus. 
Amphisciurus  (Bravard  MS.)  Ly- 

dekker,  1885 Amphisciurus  typus. 

Anisonyx  Rafinesque,  1817. .  .  .    Anisonyx  l)rachiura  (=  Arctomys  co- 

Ininbianus). 
Arctomys  Schreber,  1780 Arctomj^s  marmota,    A.    monax,    A. 

bobac,  A.  empetra,  A.  citillus. 
Atlantoxerus  Forsyth  Major,  1893.  Xerus  getulus. 

Baginia  Gray,  1867 Sciurus  platani. 

Callosciurus  Gray,  1867 Sciurus  rafflesii. 

Callospermophilus  Merriam,  1897.  Sciurus  lateralis. 

Citillus  Lichtenstein,  1827-'34.  Citillus  mexicanus,  C.  leptodactylus, 

C.  mugosaricus. 

Colobotis  Brandt,  1844 Spermophilus  fulvus. 

Cynomys  Rafinesque,  1817 Cynomys  socialis,  0.  grisea. 

EchinosciurusTrouessart,1880.  Sciurus  liypopyrrhus  (type),  S.  varia- 
bilis, S.  strainineus. 
Eosciurus  Trouessart,  1880. . .     Sciurus  bicolor  (type),  S.  giganteus,  S. 

indicus,  S.  maximus,  S.  maorurus. 
Eoxerus  For.syth  Major,  1893.  .   Xerus  laticaudatus,  X.  berdmorei,  X. 

tristriatus,  X.  palmarum,  X.  insig- 

nis,  X.  hosei. 

Erythvosciurus  Gray,  1867 Sciurus  ferrugineus,  S.  siamensis. 

Eupetaurus  Thomas,  1888 Eupetaurus  cinereus. 

Eutamias  Trouessart,  1880 Tamias  asiaticus  (type),  T.  harrisi,  T. 

lateralis,  T.  laevtdens. 
Farunculus  ('Lesson')  Gray,  1867.  Probal)ly  a  misprint  for  Funambulns. 

Funambulus  Lesson,  1832 Funambulus  indicus. 

Funisciurus  Trouessart,  1880. .  Sciurus  lemniscatus. 
Geosciurus  A.  Smith,  1834. . ..  Sciurus  erythopus. 

Guerlinguetus  Gray,  1821 Sciurus  guerlinguetus. 

Heliosciurus  Trouessart,  1880..   Sciurus  annulatus. 
Heterosciurus  Trouessart,  1880.  Sciurus  ferrugineus. 
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Ictidomys  J.  A.  Allen,  1877. . .  Spermophilus  tereticaudus,  S.   mexi- 

canus,  S.  13-lineatus  (tj'pe),  S.  frank- 
lini. 

Lagomys  Storr,  1780 "An   unnatural   and  undefined  com- 
bination of  forms  with  squat  bodies 
[including  24  species],  but  typified 
by  species  of  Arctomys." — Gill, 
f  Laria  Gray,  1SG7 Sciurus  insignis. 

Leiihia  ^  Lydekker,  1896 Myoxus  meliteasis. 

Lipura  Illiger,  1811 Hjnax  hudsonius. 

Macroxus  Cuvier,  1823 Le  guerlinguet  et  le  toupaye. 

*  Marmota  Bluinenbach,  1779.  .  .   Marmota  alpina,  M.  cricetus,  M.  lem- 

mus,  M.  typhlus,  M.  capensis.' 

Meniscomys  Cope,  1878 Meniscomys  hippodas,  M.  midlipUcatus. 

Microsciurus  J.  A.  Allen,  1895.  Sciurus  (Microsciurus)  alfari. 

Monax  Warden,  1819 Monax  missouriensis  (=  Cynomys  lu- 

dovicianus). 

NannosciurusTrouessart,  1880.  Sciurus  melanotis,  S.  exilis. 

Neosciurus  Trouessart,  1880. . .  Sciurus  carolinensis  (type),  S.  arizo- 

nensis,  S.  griseoflavus,  S.  aberti,  S. 
fossor. 

Otocolobus  Brandt,  1844 Synonym  of  Colobotis  (?). 

Otospernaophilus  Brandt,  1844.  Spermojihilus  beecheyi. 

Palxoscluras  Pomel,  1854 Sciurus  {P(dieosciurus)  feignouxii,S.(P.) 

chalaniati. 

Palmista  Gray,  1867 Sciurus  palmarum,  S.  penicillatus,  S. 

layardii,  S.  sublineatus. 

Parasciurus  Trouessart,  1880..  .   Sciurus  niger. 

Paraxerus  Forsyth  Major,  1893.  Xerus  cepapi,  X.  palliatus,  X.  p3'rro- 

pus,   X.   congicus,  X.  lemniscatus, 
X.  Isabella,  X.  boehmi. 

Petaurista  Link,  1795 Sciurus  volucella,  S.  volans,  S.  hudso- 
nius, S.  petaurista  (type),  S.  sagitta. 

Fleslarctomys  Bravard,  1848-'52.   Plesiarciomys  gervaisii. 

PlesispennopJdlas  Filhol,  1883.  .  .   Plesispermophdus  angnslidens. 

Protoxerus  Forsyth  Major,  1893.  Sciurus  stangeri,  S.  ebii,  S.  aubinuii. 

Pteromys  G.  Cuvier,  1800 Sciurus  volans,  S.  petaurista. 

Pterotix  Eafinesque,  1815. .    ..  Nomen  nudum. 

Ratufa  Gray,  1867 Sciurus  indicus. 

Rheithrosciurus^  Gray,  1867. .  Sciurus  macrotis. 

Rhinosciurus  Gray,  1843 Rhinosciuras  tupaioides. 

'  This  genus  is  only  provisionally  referred  to  the  Sciurid?e.  Lydekker 
has  recently  suggested  a  special  family,  LeltJuidx,  for  it. 

^  From  the  7th  edition  of  the  Handbuch  d.  Naturgeschichte,  1803.  The 
first  edition,  1779,  not  seen. 

^Emended  to  Rhitiirosciurus  (Lydekker,  1891). 
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Rukaia  Gray,  1867 Sciurus  macrourus,  S.  bicolor,  S.  ephip- 

piura. 
Sciuropterus  F.  Cuvier,  1825.  .  Sciurus  volans. 
Sciurus  Limifous,  1758 Sciurus  vulgaris,  S.  niger,  S.  cinereus, 

S.  flavus,  S.  getulus,  S.  striatus,  S. 

volans. 
Spermophilopsis  Blasius,  1884.  Spermophilus  leptodactylus. 
Spermophilus  F.  Cuvier,  1825.   Mus  cilillus. 
Spermosciurus  Le.sson,  1836. . .   Includes     12    species,    mostly    from 

Africa. 

Stereodectes  Cope,  1869  Stereodectes  tortus. 

Tamias  Illiger,  1811 Sciurus  striatus. 

Tamiasciurus  Trouessart,  1880.  Sciurus  hudsonicus. 

Tenotis  Rafinesque,  1817 Tenotis  griseus  (=  Sciurus  erithopus). 

Xeiospermophilus  Merriam,  1892.  Spermophilus  mohavensis. 

*  Xerus  Hemprich  &  Ehrenberg,  Xerus    brachyotus    (and     X.    syria- 

1832.  cus?). 

SPALACIDiE.i 

t  Aspalacidae  Gray,  Thomson's  Ann.  Philos.,  XXVI,  p.  342,  Nov.,  1825. 
Aspalomyina  Waterhouse,  Ann.  &  Mag.  Nat.  Hist.,  X,  p.  203,  1842. 
Rhizomyinae  Thomas,  Proc.  Zool.  Soc.  London,  1896,  p.  1021  (1897). 
Spalacidae  Gray,  London  Med.  Repository,  XV,  p.  303,  April  1,  1821. 

Name,  authority,  and  date.  Type  or  included  species. 

Aspalax  Desmarest,  1804 Mus  typhlus. 

*  Aspalomys  Laxmann (?) 

Chrysomys  Gray,  1843 Bathyergus  splendens. 

NyctocleptesTemmiuck,  1832.  Nyctocleptes    dekan    (=Mus    suma- 

trensis). 
Ommatostergus  Nordmann,  1840.   Ommatostergus  pallasii. 

Rhizomys  Gray,  1831 Rhizomys  sinensis,  R.  sumatrensis. 

Spalax  Giildenstridt,  1770 Spalax  microi)htlialinus  (^S.  typhlus 

Fall.,  1778). 
Tachyoryctes  Riippell,  1835. . .  Bathyergus  splendens. 

*  Talpoides  Lacepede,  1799 Mus  typhlus. 

lypJdodon  Fn\coner,li^GS Nomen    nudum    {Rhizoimjs    sivalensis 

Lydekker,  1878?) 

THERIDOMYIDiE. 

Theridomyidx  Alston,  Proc.  Zool.  Soc.  London,  1876,  pp.  70,  88. 
Trechomymx  Trouessart,  Cat.  Mamm.  tam  viv.  quam  foss,  p.  392,  1897. 

*  Chrysomys,  Nyctocleptes,   Rhizomys,   Tachyoryctes  and   Typhlodon        I 
belong  to  the  Rhizomyinfe;  Aspalax,  Aspalomys,  Ommatostergus,  Tal- 
poides, and  Spalax  to  the  Spalacinte. 
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Name,  authority,  and  date.  Type  or  included  species. 

Adelomys  Gervais,  1853 Theridomys  vaillanti.   (See  Pseudosciur'uhe.) 

Arclueomys  Laizer  &  Parieu,  1839.  New  name  for  Palxomys    Laiz.  &  Par. 

BlaimiUimys  (Bravard  MS.)  Ger- 
vais, 184S-'52 TIwridtDin/x  hktiiirillfi. 

Cournvmys  (Croizet)  Zittel,  1893.  Synonym  of  Issidioromys. 

Cavierimys  Bravard,  1848-'52. . . .    Cuvierwiy^laurillardl. 

Dipoides  Jilger,  1835 ...  Species  not  named. 

Gergoriomys  (Croizet  MS.)  Blain- 
ville,  1840 Species  iiot  named. 

*  IsoptydMS  Pomel,  1854 Theridomys  {Isoptychus)  jourdani,  Isop- 

tychus  aid)eryi,  I.  cmtiquus,  I.  ciivieri, 
I.  vassoni,  llieridomys  aquaiiUs  {f). 
Issidioromys  (Croizet  MS.)  Blain- 

ville,  1840 . .  Issidioromys pseudansema  Gervais,  1848 

t  Neomys  Bravard,  1844 Neomys     lembronicus     (=  Theridomys 

lemhronicns). 
iN^fw^'^rodon  Schlosser,  1884 Isiodoromys  minur. 

*  Onugodns  Pomel,  1854 Omegodus  ecldmydides. 

*  Palanicma  Pomel,  1854 Palanxma  antiquus. 

t  Palieomys  Laizer  &  Parieu,  1839. .   Paheomysarrerneusis.  (See  Arcltieontys.) 

*  Perrieromys  Croizet (?) 

Protecldmys  Schlosser,  1884 Protechimys  gracilis,  P.  major. 

^'fTieniodns  Pomel,  1854 EcJtiniys  curristriutus. 

Theridomys  Jourdan,  1837 Species  not  named  in  first  description. 

Trechomys  Lartet,  1869 Trechomys  honduellii. 

INCERTiE   SEDIS. 

Anotis  Rafinesque,  1815 Nomen  nudum. 

Archilagiis  Hfeckel,  1895 Hypothetical  genus— 'Atavus  omnium 

Rodentium.' 

Asterumys^  Amegliino,  1897 Asieromys  pH)U;lu!<,  A.  ^yrosjiiciius. 

Budo)iiys{'Cro\zeV)  Bravard, 1843  Nomen  nudum. 

Cephalomys^  Amegliino,  1897..  .  .    Cephalomys  arcidens,  C.  plexus. 

Haplnstropha  Ameghino,  1891  .  .  .   Haploslropha  scalabriniana. 

Hystriocomys  Giebel,  1860 Hystriocomys  thuringiacus. 

?  Mixodectes"^  Cope,  1883 Mixodecles  pungens,  M.  crassiculus. 

Orchiomys^  Ameghino,  1897 Orchiomys prostans. 

^  Cephalomyidx  Ameghino,  Bol.  Inst.  Geog.  Argentino,  XVIII,  p.  592, 
Oct.  6,  1897. 

'^ Mixodectidce  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.,  p.  80,  May  22,  1883. 

"  The  discovery  of  some  skeleton  fragments  in  good  association  with  a 
lower  jaw  of  Mixodectus  pungens  makes  it  probable  that  this  genus  should 
be  removed  from  the  Primates  and  placed  as  an  extremely  primitive  Ro- 
dent."—Matthew,  Bull.  Am.  Mus.  Nat.  Hist.  New  York,  IX,  p.  265,  1897. 

60— Biol.  Soc.  Wash.,  Vol.  XI,  1897. 
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Palaiotrogus  Jiiger,  1839 ...  Palaiotrogus  steinheimensis. 

Paradoxoint/s  ^  Ameghino,  1885. .  Panidoxomtjs  cancrivorus. 

Protechynus  Filhol,  1891 Nonieii  nudum. 

Protoptychiis  ^  Scott,  1895 Proloptychus  hatcheri. 

^ I'aradoxomyina  Ameghino,  Bol.Acud.  Nac.Cien., Cordoba,  IX,  p.  79, 1886. 

P(tradoxo)nyd,r  Ameghino,  Mam.  Fos.  Rejnib.  Argentina,  in  Actas  Acad. 
Nac.  Cicncias,  Cordoba,  VI,  p.  122,  1889. 

'■'"The  genus  is  probablj^  to  be  regarded  as  the  ancestral  type  of  the 
Dipodidse,  and  indicates  an  American  origin  for  this  family." — Scott, 
Proc.  Acad.  Nat.  Sci.  Phila.,  1895,  p.  286. 
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CERVUS  ROOSEVELTl  A  NEW  ELK  FROM  THE 

OLYMPICS. 

BY  C.  HART  MERRIAM. 


For  many  years  naturalists  have  known  of  the  presence  of 
Elk  in  the  Olympic  Mountains  and  other  ranges  along  the  Pa- 
cific coast,  but  until  recently  no  specimen,  so  far  as  I  am  aware, 
has  found  its  way  to  any  museum.  When  in  the  Olympic 
Mountains  last  August  I  arranged  with  two  trappers  who  had 
established  a  winter  camp  in  the  deep  canyon  of  Hoh  River,  at 
the  north  foot  of  Mt.  Olympus,  to  secure  specimens  as  soon  as 
the  animals  had  put  on  the  winter  coat.  The  first  of  these — a 
fine  old  bull  with  massive  antlers — has  now  arrived  and  is  safely 
installed  in  our  National  Museum. 

Dr.  J.  G.  Cooper,  in  his  report  on  the  Mammals  of  the  47th 
and  49th  Parallels,  pul)lished  in  1860,  states  that  the  Elk  was 
abundant  in  the  dense  forests  of  the  Coast  Range,  and  adds  : 
"An  intelligent  farmer,  who  formerly  hunted  Elk  in  New  York 
State,  told  me  that  he  considered  these  a  diffei'ent  animal,  ])eing 
much  larger  and  having  larger  and  differently  formed  horns."* 
In  the  same  volume  Geo.  Gibbs  states  that  "  Judge  Ford,  long  a 
settler  in  Washington  Territory  and  an  enthusiastic  hunter,  says 
that  the  Elk  of  the  Pacific  coast  is  not  the  Elk  of  the  '  plains,' 
but  has  a  larger  and  coarser  head.  He  has  been  through  life  fa- 
miliar with  game  and  is  positive  that  they  are  different  animals."  f 
John  KeastLord,  in  his  ^  Naturalist  in  Vancouver  Island  and  Brit- 
ish Columhia,^  published  in  London  in  1866,  says  :  "  The  Wapiti 
on  the  Oregon  coast  grows  much  larger,  and  differs  in  color  from 
the  animal  found  on  the  inland  mountains."     Dr.  James  C.  Mer- 

*  Pacific  Raih-oad  Reports,  Vol.  XII,  Pt.  II,  p-  88,  1860. 
■fibid.,  p.  133. 

61-BioL.  Soc.  Wash.,  Vol.  XI.  1897  (271) 
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rill,  Major  and  Surgeon  U.  S.  Army,  informs  me  that  he  also  has 
seen  numerous  heads  and  antlers  of  the  Olympic  Elk,  all  of 
which  were  distinguishable  at  a  glance  from  the  common  species. 

In  the  Oregon  exhibit  of  the  World's  Columbian  Exposition 
at  Chicago,  in  1893,  were  several  mounted  heads  of  this  Elk. 
They  were  examined  by  Hon.  Theodore  Roosevelt,  who  told  me 
that  they  differed  from  those  of  the  Rocky  Mountain  animal  in 
being  black  and  in  having  antlers  with  relativel}^  straight  beams 
and  an  irregular  cluster  of  points  at  the  tip  instead  of  the  usual 
incurved  terminal  prong. 

Mr.  Roosevelt,  in  his  entertaining '  Wilderness  Hunter,^  describes 
the  Rocky  Mountain  Elk  or  Wapiti  as  "  not  only  the  most  stately 
and  beautiful  of  American  game,  but  also  the  noblest  of  the  stag 
kind  throughout  the  world  ;  "  and  adds :  "  Whoever  kills  him 
has  killed  the  chief  of  his  race,  for  he  stands  far  above  his  breth- 
ren of  Asia  and  Europe."  These  remarks  must  now  be  trans- 
ferred from  the  common  Wapiti  to  the  Pacific  coast  animal. 

Last  summer,  when  engaged  in  field  work  in  the  Puget  Sound 
region,  I  saw  several  heads  and  a  few  hides  of  this  Elk,  and  was 
surprised  that  such  a  superb  species  had  remained  so  long  un- 
described.  I  deem  it  a  privilege  to  name  this  splendid  animal 
Roosevelt's  Wapiti.  It  is  fitting  that  the  noblest  deer  of  Amer- 
ica should  perpetuate  the  name  of  one  who,  in  the  midst  of  a 
busy  public  career,  has  found  time  to  study  our  larger  mam- 
mals in  their  native  haunts  and  has  written  the  best  accounts 
we  have  ever  had  of  their  habits  and  chase. 

Ceivus  roosevelti  sp.  nov.     Roosevelt'^  AVai)iti. 

T(/j>e  from  IMt.  Elaine  (on  ridge  between  heads  of  Holi,  El  wall,  and 
Soleduc  rivers)  near  Mt.  Olympus,  Olympic  Mts.,  State  of  Wasliin<;t(iii. 

Type  No.  91579,  J*  ad.,  U.  S.  Nat.  Mus.,  Biological  Survey  Coll.  Col- 
lected Oct.  4, 1897  by  Hans  and  Chris  Emmet. 

General  characters. —S\ze  large;  head  and  legs  black  (probably  only  in 
winter  pelagej ;  skull  and  antlers  massive ;  beams  of  antlers  relatively 
short  and  straight,  with  terminal  prong  aborted. 

Description  of  type  specimen  (which  has  nearly  completed  the  molt  from 
fall  to  winter  pelage). — Face  from  between  eyes  to  nose-pad,  sooty  blackish, 
somewhat  grizzled  on  cheeks  with  golden-brown;  eyelids  black,  sur- 
rounded by  area  of  pale  fulvous,  incomplete  anteriorly ;  rest  of  head  and 
neck  brown,  becoming  black  along  median  line  and  mixed  black  and 
reddish  on  top  of  head  ;  back  and  sides  a  peculiar  grayish  hrown  with 
incomplete  dusky  stripe  along  median  dorsal  line;  breast  and  belly  dull 
reddish  chestnut;  legs  and  feet  sooty  black  with  space  between  hoof  aii(i 
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dew  claws  fulvous,  the  fulvous  reaching  up  a  short  distance  along  median 
line  posteriorly;  fore  legs  abruptly  black  fi-om  body  to  hoof,  with  a  nar- 
row fulvous  patch  on  inner  side  of  forearm  ;  hind  legs  and  feet  sooty 
black,  the  black  on  inner  side  of  thigli  reaching  up  nearly  to  groin,  and 
on  posterior  asjiect  reaching  nearly  to  rump  in  a  band  40-50  mm.  wide 
which  curves  slighth'  outward  on  eacli  side  of  lower  j)art  of  rump  patch  ; 
rump  patch  pale  dull  IjufFy-fulvous,  deepening  between  thighs  to  pale 
tan  ;  throat  grizzled  black  and  dark  golden-brown,  becoming  darker  ante- 
riorly, with  a  narrow  median  beard  (about  30  mm.  broad)  of  pale  fulvous, 
beginning  opposite  the  angle  of  the  mouth  and  sharjjly  defined  anteriorly 
and  laterally  by  a  blackish  border,  spreading  and  fading  posteriorly  ;  chin 
and  lower  lip  blackish  with  a  sharply  defined  wedge-shaped  mark  of  butfy 
fulvous  on  each  side  of  median  line,  its  base  at  anterior  edge  of  lip,  its 
apex  directed  posteriorly.  Metatarsal  gland  (situate  160  mm.  below  heel 
on  outer  side)  a  conspicuous  oval  patch  of  reddish  fulvous  about  80  mm. 
in  length,  enclosing  a  white  central  stripe  35  mm.  in  length,  and  sur- 
rounded by  the  black  of  the  leg  and  foot. 

Cranial  characters.- — The  skull  of  Cervus  roosevelti,  compared  with  that  of 
C.  canadensis  from  the  Rocky  Mountains,  is  much  larger,  broader  and  more 
massive.  The  frontals  are  not  only  conspicuously  broader  but  are  rery 
miic]i  flatter,  givino^  the  cranium  a  different  profile.  The  muzzle  also  is 
much  broader.  The  cavities  in  front  of  the  orbits,  on  the  other  hand, 
are  decidedly  smaller. 

Measurements  ofti/pe  specimen. — Total  length,  measured  in  flesh,  2490  mm. 
(=8  ft.  2  in.)  ;  tail  in  dry  skin  about  80  mm.  ;  ears  in  dry  skin:  from 
base  posteriorly  225  mm.,  from  base  of  opening  208  mm. 

Antlers :  Spread  990  mm.  (=  3  ft.  3  in.) ;  length  of  left  beam  from  burr  to 
tip  1050  (=41|  in.) ;  circumference  just  above  burr  285  mm.  (=  11^  in.) ; 
least  circumference  above  bez-tine  190  mm.  (=  Ti  in.). 

Antlers. — The  antlers  are  large,  heavy  and  relativel}^  short,  witli 
the  terminal  ])rongs  aborted,  so  that  the  total  length  from  burr  to 
tip  is  about  500  mm.  (nearly  20  inches)  less  than  in  well  formed 
antlers  of  tlie  Rocky  Mountain  Elk.  The  brow,  bez,  trez,  and 
4th  tine  are  similar  to  those  of  the  ordinary  Wapiti,  but  above 
the  4th  the  antler  is  flattened  and  sub-palmate  and  ends  in  2  or  3 
short  points  the  tips  of  which  reach  onl}^  slight!}^  above  the  tip 
of  the  4th  prong. 

Whether  the  aborted  condition  of  the  terminal  part  of  the  antler 
in  Roosevelt's  Wapiti  is  the  result  of  long  residence  in  tlie  dense 
Pacific  coast  forests,  where  longer  antlers  w^ould  be  inconvenient, 
or  is  indicative  of  closer  relationship  with  the  stags  of  Europe 
and  Asia,  which  normally  carry  somewhat  similar  antlers,  is  an 
interesting  question. 

Among  some  black  heads  in  a  taxidermist  shop  in  Victoria  I 
saw  one,  said  to  haye  been  killed  on  Vancouver  Island,  in  which 


274  Merriam — A  Netv  Elk  from  the  Olympics. 

the  terminal  prong  of  the  antlers  is  much  longer  than  usual,  ap- 
proaching the  normal  condition  of  the  Rocky  Mountain  animal. 
But  it  by  no  means  follows  that  the  antlers  in  question  belong 
to  the  head  on  which  they  were  mounted,  for  many  taxidermists 
have  a  reprehensible  habit  of  grafting  handsome  antlers  on 
handsome  heads  irrespective  of  zoological  or  geographical  ob- 
stacles. During  the  past  three  months  I  have  seen  more  than 
a  dozen  mounted  heads  of  Elk,  Deer,  and  Antelope  bearing 
horns  which  the  taxidermists  admitted  were  selected  from  stock 
in  hand,  without  reference  to  the  heads  on  which  they  grew. 

Other  specimens. — In  the  taxidermist  shop  of  L.  F.  Richolt  & 
Co.,  at  Centralia,  Washington,  I  examined  a  very  beautiful  hide 
of  a  Wapiti  killed  in  winter  in  Chehalis  County.  The  color  of 
the  back  and  sides  was  a  beautiful  clear  bluish  gray,  with  a 
tint  suggesting  lavender,  and  the  legs  where  they  had  been  cut 
off"  were  abruptly  black.  The  amount  of  black  on  the  head 
varies  considerably  in  different  specimens.  Probably  part  of 
this  variation  is  due  to  age  and  ])art  to  season.  All  of  the  adult 
winter  heads  were  black  from  nose  to  ears,  with  more  or  less 
black  on  the  neck.  Some  had  the  entire  neck  black,  the  black 
reaching  back  to  the  breast  and  nearly  to  the  shoulders.  The 
development  of  the  mane  seems  to  be  much  as  in  the  Rocky 
Mountain  Wapiti. 

Geogra'phic  distribution. — Roosevelt's  Wapiti  inhabits  the  dense 
coniferous  forests  of  the  humid  Pacific  coast  strip  from  near  the 
northern  end  of  Vancouver  Island  southward  through  the  coast 
ranges  of  Washington  and  Oregon  to  northwestern  California. 
In  LSGO,  according  to  George  Gibbs,  it  followed  the  coast  "all 
the  way  down  to  San  Francisco  "  (Pacific  Railroad  Reports,  vol. 
XII,  Pt.  II,  p.  133).  This  is  a  very  natural  distribution,  corre- 
sponding with  that  of  many  other  species.  Through  the  agency 
of  man  the  southern  part  of  the  range  has  now  been  cut  off,  but 
just  how  far  I  am  unable  to  say.  Mr.  Charles  H.  Townsend,  in 
his  important  ''Field  Notes  on  the  Mammals,  Birds,  and  Reptiles  of 
Northern  California,^  published  in  1887,  says  that  the  Wapiti 
"still  exists  in  moderate  numbers  in  Mendocino,  Humboldt, 
and  Trinity  counties,  along  the  upper  courses  of  the  Eel,  Elk, 
and  Trinity  rivers.  Two  large  Elk  were  shot  in  HumV)oldt 
County  in  December,  1885,  and  brought  to  Eureka,  where  I  saw 
them.''* 

*  Pron.  IT,  S,  National  Museum,  X,  pp.  168-169,  1887. 
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But  the  southern  limit  of  its  range  is  of  far  less  consequence 
than  the  eastern  limit,  for  the  important  question  is,  Do  or  do 
not  the  ranges  of  the  Rocky  Mt.  and  Pacific  coast  Wapiti  come 
together?  Apparentl_y  they  do  not.  Some  of  the  old  reports 
state  tliat  the  Pacific  p]lk  formerly  inhabited  the  Cascade  range 
in  Washington  and  Oregon.  But  even  in  this  case  the  Cascades 
are  separated,  except  at  the.  north,  b}^  the  full  breadth  of  the 
Great  Basin  and  Plains  of  the  Columbia.  North  of  the  Columbia 
River  the  forest  region  of  the  northern  Cascades  is  practically 
connected  with  that  of  the  Rocky  Mts.  b\'  means  of  the  timber- 
covered  parts  of  southern  British  Columbia  and  the  Colville  In- 
dian reservation  of  nortliern  Washington.  But  this  region,  so 
far  as  I  can  learn,  is  not,  and  never  has  been,  inhabited  by  Elk. 
Mr.  John  Fannin,  Curator  of  the  Provincial  Museum  at  Victoria, 
tells  me  that  while  Elk  are  common  on  Vancouver  Island  they 
do  not  occur  anywhere  in  British  Columbia  excej^t  along  its 
eastern  border  in  the  Rocky  Mt.  region. 

At  the  time  of  m}^  visit  to  the  Olympics  the  latter  part  of 
August  the  Elk  had  been  recently  driven  out  of  the  upper  Hoh 
and  Soleduc  canyons  by  Indians,  and  the  numerous  tracks  seen 
were  10  days  or  2  weeks  old.  Well-beaten  trails  followed  the 
crests  of  the  higher  ridges  and  traversed  the  principal  valleys. 
Many  of  these  trails,  with  little  labor,  can  be  made  available  for 
horses  and  aft'ord  almost  the  only  means  of  penetrating  the  region. 

Mr.  W.  A.  Perrv  has  published  the  following  account  of  the 
way  Indians  kill  Elk  in  these  mountains.  He  says :  "  The  i>rin- 
cipal  Indian  method  of  liunting  the  Elk,  in  the  Ol3nnpic  Range, 
is  by  driving  them  over  precipices.  Selecting  a  well-known 
spot,  on  a  well-traveled  Elk-trail,  they  will  lie  in  wait  for  weeks, 
until  a  band  appears  coming  down  the  mountain.  The  place 
usually  selected  is  one  wdiere  the  trail  curves  around  some  great 
rock,  just  at  the  edge  of  a  precipice  a  hundred  feet  or  more  in 
height.  A  scout,  stationed  high  up  the  mountain,  gives  notice 
of  the  a})])roach  of  a  band,  and  then  the  Indians  mass  at  the 
lower  end  of  the  curve,  while  others  conceal  themselves  above 
the  curve.  As  soon  as  the  band  passes  the  latter,  they  spring  to 
their  feet,  rush  down  the  trail,  yelling  and  firing  guns.  The 
Indians  at  the  lower  end  of  the  curve  do  the  same,  and  the 
Elk,  finding  themselves  surrounded,  leap  over  the  cliflf  and  are 
crushed  on  the  rocks  below."* 

*The  Big  Game  of  North  America.     Edited  by  G.  O.  Shields,     p.  53, 
1890. 
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NELSONIA  NEOTOMODON,  A    NEW   GENUS  AND  SPE- 
CIES OF  MURINE  RODENT  FROM  MEXICO. 

BY  C.  HART  MERRIAM. 


The  collection  of  mammals  made  in  Mexico  by  Mr.  E.  W. 
Nelson  still  contains  many  novelties.  Recently,  in  looking  at 
the  skull  of  a  large  White-footed  Mouse  from  the  mountains  of 
Zaeatecas,  supposed  to  be  a  tyj)ical  Peromyscus,  I  was  startled 
to  find  that  it  had  the  flat-topped  prismatic  teeth  of  a  Wood 
Rat,  Xeoioma.  Closer  examination  of  the  dentition  showed  that 
while  the  1st  and  2d  upper  and  1st  lower  molars  agree  essen- 
tially with  those  of  Neotoma,  the  3d  upper  and  2d  and  3d  lower 
differ  so  materially  that  it  is  necessary  to  erect  a  new  genus  for 
the  animal's  reception.  The  skull  also  is  peculiar  and  unlike 
either  Ncotomd  or  Peromyscus.  The  most  important  difference  is 
in  the  antorbital  slit,  which  does  not  notch  the  upper  surface  of 
the  maxillary  root  of  the  zygoma.  Another  character  is  tlie 
production  of  the  inferior  angle  of  the  antorbital  slit  to  form  a 
distinct  process.  The  tail  is  large  and  Itlunt,  much  as  in  Neo- 
toma— not  tapering  to  a  slender  point  as  in  Peromyscus. 

The  new  genus  may  be  defined  as  follows  : 

Nelsonia  gen.  nov. 

Type. — Nelsonia  neotomodon  sp.  nov.,  from  Plateado,  Zaeatecas,  Mexico. 

Diagnosis. — Cranial  characters:  Skull  in  general  resembling  that  of  a 
large  Pei'omyscas  but  flatter  ;  zygomata  heavier,  less  depressed,  and  more 
spreading  anteriorly ;  antorbital  slits  relatively  narrow  and  only  faintly 
notching  upper  surface  of  maxillary  root  of  zygoma  ;  inferior  angle  of 
antorbital  slit  thickened  and  protruding  foi'ward  and  outward  as  a  dis- 
tinct process ;  audital  buUse  sub-conical  as  in  Pfromi/scnx  and  Hodurnys, 
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not  bullate  as  in  Neotoma  and  Xenomys  ;  brain  case  depressed  as  in  Pero- 
mijscus,  not  elevated  as  in  Neotoma,  Xeiioiin/s,  and  Hodomij>< ;  incisive  foram- 
ina large  and  ojien,  Ijroader  anteriorly  than  in  Neotoma  or  Peroniyscus  ; 
coronoid  i>rocess  of  inandil)le  small,  hardly  larger  than  in  Feromysciis. 

Dental  chararierK  (Fig.  14). — Teeth  rooted,  large,  massive,  and  ])rismatic, 
witli  flat  crowns  presenting  deep  reentrant  angles  of  enamel  (enamel  of 
eijnal  thickness  throughout)  as  in  Neotoma  and  Xe)iomi/s — totally  differ- 
ent from  the  small  tubercular  teeth  (with  enamel  of  unequal  thickness) 
of  I'eromyscus.  Crowns  of  1st  and  2d  upper  and  1st  lower  molars  with 
enamel  pattern  essentially  as  in  Neotoma,  Hodomys,  and  Xenomys.  Crowns 
of  3d  upper  and  2d  and  Md  lower  molars  with  enamel  pattern  unlike  that 
of  any  known  genus  ;  3d  upper  molar  with  a  single  very  deep  and  narrow 
reentrant  angle  on  outer  side,  which  pushes  almost  completely  across 

the  tooth,  dividing  the 
^^)//'"^^/fl)/^)]/f^//''i^^   crown   into  two  sub- 
triangular  lobes,   the 
posterior  of  which  is 

^y^[i^^  ^\j\j\^-'  molar  With  one  reen- 

ViQ.  n.— Molar  teeth  of  Nelsonia  neotomodon  and  Neotoma  \x^\\\j    anu'le    On    each 

desertorum.    X  3-  gi,|e,  thehiner  deeper 

a  (upper)  b  (lower)  molars  of  Neotoma  desertorum.  ^^  ^^^^  passing  an- 

c  (upper)  d  (lower)  :nolar.s  of  Nelsonia  neotomodon.  . 

tenor  to,  the  outer, 
dividing  the  ci'own  into  two  transverse  loops  the  posterior  of  which  is 
sometimes  deeply  notched  on  the  inner  side  by  a  secondary  reentrant 
angle ;  3d  lower  molar  with  a  single  and  rather  open  reentrant  angle  on 
inner  side,  reaching  only  half  way  across  tooth,  and  a  slight  projection 
(without  distinct  reentrant  angle)  on  outer  side. 

External  characters. — Size  (of  only  known  species)  equalling  largest 
species  of  Peromyscus ;  tail  large  and  blunt  as  in  Neotoma,  and  well  haired, 
with  terminal  i)encil  larger  than  usual  in  Peromyscus ;  feet  large,  rela- 
tively as  in  Neotoma — decidedly  larger  than  in  Pero}ny.?cus. 

Nelsonia  neotomodon  sp.  nov. 

Type  from  mountains  near  Plateado,  Zacatecas,  Mexico.  (Altitude 
about  2500  meters  or  8200  feet.)  No.  90891,  (^  ad.  U.  S.  Nat.  Mus., 
Biological  Survey  Coll.  Collected  Sept.  3,  1897,  by  E.  W.  Nelson  and 
E.  A.  Goldman.     Original  No.  11625. 

General  characters. — Size,  coloration,  and  general  £tppearance  similar  to 
the  larger  species  of  Peromyscus  (as  P.  calif ornicus),  but  whiskers  larger 
and  coarser,  tail  larger  and  blunter,  and  feet  larger ;  ears  large  and  nearly 
naked  ;  tail  well  haired,  white- tipped,  and  with  a  distinct  terminal  pencil. 

Color. — Uj^per  parts  grayish  brown,  conspicuously  lined  with  black  on 
rump  and  posterior  half  of  back,  and  suffused  along  the  sides  with  pale 
dull  fulvous,  which  becomes  intensified  inferiorly  so  as  to  form  a  fairly 
distinct  band  between  the  gray  of  the  back  and  white  of  the  belly,  reach- 
ing  all   the  way  from  cheeks  to  thighs;  under  jiarts  white,  the  hairs 
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plumbeous  at  base;  fore  and  hind  feet  white  ;  outer  side  of  hind  legs 
dusky  to  ankles  ;  eyes  surrounded  by  a  narrow  rin^;  of  black  ;  white  of 
upper  lip  reaching  up  on  sides  of  nose  half  way  to  eye ;  tail  sharp]}- 
bicolor;  dusky  above,  white  below,  and  at  tip  all  round. 

Cranial  and  dental  ckaraclers. — The  cranial  and  dental  characters  have 
been  so  fully  given  in  the  generic 
diagnosis  and  are  so  well  shown  in 
the  accompanying  drawings  tliat 
it  will  be  unnecessary  to  describe 
them  further  unless  a  second  spe- 
cies is  discovered. 

Measurements.  — Type  specimen, 
(^  ad.:  total  length,  247 ;  tail  verte- 
brae, 121 ;  hind  foot,  29.  Average 
of  6  specimens  from  tyjie  locality: 
total  length,  244;  tail  vertebne,  121;  Q- 
hind  foot,  29. 

Geographic  distribution.  —  Speci- 
mens of  this  remarkable  animal  ^"^ 
were  collected  by  Mr.  Nelson  in  the 
higlier  parts  of  the  Sierra  Madre  in  the  western  corner  of  the  State  of 
Zacatecas,  and  about  100  miles  farther  south  in  the  same  range,  near 
Bolailos,  Jalisco.  Another  series  was  obtained  in  a  detached  range,  east 
of  the  Sierra  ]Madre,  near  Plateado,  Zacatecas.  INIr.  Nelson  informs  me 
that  the  animals  were  usually  found  a]:)out  ledges  or  other  rocky  places 
in  the  pine  forest,  at  an  altitude  of  8,000  feet  or  upwards.  Near  Plateado 
specimens  were  secured  along  the  upper  edge  of  the  oak  belt,  where  the 
oaks  mix  with  the  lower  edge  of  the  pines.  None  were  found  at  lower 
altitudes. 


15.— SkuU  oi  Nehouia  neoiomodon. 
X  1%. 
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A  NEW  RACE  OF  PINE  SQUIRREL  FROM  THE  COAST 
REGION  OF  NORTHERN  CALIFORNIA. 

.  BY  OUTRAM  BANGS. 


Mr.  C.  A.  Allen,  of  Nicasio,  California,  has  sent  me  fourteen 
pine  squirrels  that  were  shot  at  Philo,  Mendocino  County,  Cali- 
fornia, by  a  friend  of  his,  who  sent  them  to  him  in  the  meat,  Mr. 
Allen  measuring,  sexing,  and  skinning  them.  This  series  shows 
the  pine  squirrel  of  the  coast  region  of  northern  California,  west 
of  the  mountains,  to  be  a  well-marked  race.  The  region  north 
of  its  range  is  occupied  by  S.  hudsonicus  douglasi,  and  in  the 
mountains  to  the  east  is  found  S.  hudsonicus  ccdifornicus.  The 
present  form  differs  considerably  from  either  of  these  squirrels, 
though  undoubtedly  it  intergrades  with  one  or  both  of  them. 

The  pine  squirrel  of  the  coast  region  of  northern  California 
may  be  known  as  follows  : 

Sciurus  hudsonicus  orarius  subsp.  nov. 

I'l/pe  from  Philo,  Mendocino  County,  California,  $  old  adult,  No.  4978. 
Coll.  E.  A.  and  O.  Bangs.  Collected  Dec.  9,  1895.  Skinned,  sexed,  and 
measured  by  C.  A.  Allen. 

General  characters. — Size  and  proportions  of  <S'.  Jiudsonicns  doaglasi ;  ear 
small  and  low  as  in  that  form ;  colors  above  very  dark  with  hut  little 
rusty  ;  colors  ])elow  varying  from  ochraceous  to  ochraceous-bufi';  tail  dark 
colored  with  but  little  rusty  in  it  and  conspicuously  bordered  by  a  deep 
fringe  of  white. 

Color. — Effect  of  upper  parts,  owing  to  the  banding  of  the  hairs,  deep 
olive  varied  with  a  fine  sprinkling  of  yellowish  olive,  a  little  rust  color 
intermixed  at  base  of  tail,  e.x^tendingin  some  specimens  onto  rump  ;  more 
olive  gray  on  cheeks  and  top  of  nose ;  feet,  hands,  and  underparts  vary- 
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ing  from  pale  oclirafeons-buff  to  (in  a  few  specimens)  ochraceous  ;  a  broad 
black  band  separating  colors  of  ui)per  and  under  parts,  usually  present 
(in  one  or  two  specimens  nearly  obsolete)  ;  orbital  ring  pale  ochraceous- 
buff;  tail:  hairs  of  upper  surface  tawny  at  base,  then  black  and  white 
tipped  ;  of  lower  surface  dull  tawny  olive  at  base,  then  black  and  white 
tipped  ;  whiskers,  black. 

Measurements. 


No. 


4978  type 

4987  topotvpe. 

4979  "       . 
4984 

4980 

4989 

4983 

4Q«2         '' 

4986 

4985 

4981 

5462         "       . 

48:^'>        " 

4VJ»S 


Sex. 


9  old  ad. 
9  ad. . .  . 
9  old  ad. 

?  ad 

9  ad 

cj'oldad. 

9  ad 

9  ad 

9  ad... 

c^  yg 

d  ad 

9  old  ad. 

■71  ■* 

O   aa.  ... 

?  yg 


Date. 


Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec, 
Dec. 
uec. 
Dec. 
Dec. 
Dec. 
July 
Dec. 


9, 1895 
9,  1895 
9,  1895 
9,  1895 
9,  1895 
9,  1895 
9,  1895 
9,  1895 

9,  1895 

9, 1895 

16.  is«- 

24;  1895 

9,  1895 


Total 
length. 


320. 

302.2 

323.8 

317.6 

317.6- 

327.2 

316. 

319.4 

010     I 

366!4 


n7.6 

514.2 


Tail  ver- 
tebrae. 


134.8 

131. 

136.4 

133.6 

133.6 

139.8 

134.8 

147.6 
101 

141.6 
139.8 

127. 
136.4 


Hind 
foot. 


50.8 
50.8 
50.8 
50.8 
50.8 
50.8 
50.8 
50.8 
50  s 
50.8 
50.8 


Ear. 


00.0 

50  8 

50.8 

22.4 
22.4 
22.4 
22.4 
22.4 
22.4 
22^4 
22.4 
'->2.4 
22.4 

20.6 

m6' 


Remarks. — Compai'ed  with  S.  h.  douglasl,  S.  h.  orarius  has  the  same 
small  ear,  but  ditiers  very  much  in  color,  the  dark  olive  shades  of  the 
upi)er  parts  of  orarius,  with  but  little  rusty  anywhere,  being  in  marked 
contrast  to  the  ferruginous  dorsal  region  of  douglasi.  The  white  fringed 
tail  of  orariu.s,  with  a  broad  black  snbapical  band,  can  always  be  told 
from  the  rusty  yellow  fringed  tail  of  douglasi.  The  under  parts  are,  as  a 
rule,  much  paler,  more  ochraceous-buff,  less  ochraceous-i'ufous  than  in 
douglasi. 

With  S.  lindsonicus  calif  amicus,  S.  hndsonieus  orarius  scarcely  needs  com- 
2)arison,  the  large  ear,  white  or  creamy  white  under  parts,  and  bright 
ochraceous-rufous  dorsal  stripe  of  californicus  at  once  distinguishing  it. 

Most  of  my  specimens  were  taken  on  December  9,  one  only  being  taken 
in  midsummer.  The  specimens  taken  December  9^  show  all  the  stages 
from  2)robably  the  sununer  to  full  winter  coat,  it  ap])earing  to  be  the  time 
at  which  that  change  takes  place.  There  seems  to  be  but  a  slight  differ- 
ence in  color  between  the  winter  and  summer  pelages,  though  the  black 
side  stripes  probably  nearly  disapi)ear  when  the  full  winter  coat  has  been 
acquired,  and  the  ears  are  more  tufted  and  the  under  parts  more  vermic- 
ulated  with  blackish. 
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Achtca 166 
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Acroinjs 254 
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Agouti 243,  248 

Agricola  257 

Akodon 254 
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Allomys 266 

Alticola 257 

Alviceola 257 

Amblyrhiza 246 

Animoinys 257 

AnmiospermophiUis 189,  266 

Animospermophilus  leucurus 148 

Amorphopus 163 

Aniphiaulaconi\  s 256 

Amphilagiis 262 

Amphinome 166 

Aniphisciiirus 266 

Aiiaptogonia 257 

Anchimys 246 

Ancinus iSi 

Anisonyx 266 

Anisopus 158 

Anoenia 246 

Anomalurus 245 

Anotis 269 

Anteliomys 257 

Anthericuni  esculeiitum 64 

Antrozous  pallidiis iSo 

pallidus  pacificus 180 

Apia!« 164 

Apioniaia 167 

Apioinitlirax 164 

Apocreninus 163 

Aplodontia 245 

Apodenius 259 

Archseoniys 269 

Archilagus 269 
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phillipi 177 

to-wuseiidi 178 

Arctomys 266 

Arctopsis 161 

Arenaria  aculeata 169 

puniicola 169 
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Ctelogeuus 248 

Caenoinys ^52 

Callinectes  africantis i49 

larvatus  africanus i49 

bocourti ^51 

cayennensis 151 

diacaiithus 149 

exasperatus i49 

gladiator 15° 

tumidiis  gladiator 15° 

larvatus '49 

latliuaiius 151 

niarginatns i49 

toxotes 151 

trispinosus 15' 
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Callodontoinys 246 

Callomys 247 
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Callospermoplillus 189,  266 
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